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SAFETY INFORMATION 


For Qualified Service Personnel Only. 


The 413 Neonatal Monitor has fully isolated ECG circuitry and is suitable for use with electrically susceptible patients 
when operated from either the specific ac power source or the internal battery pack. Respiration/ECG leakage current 
does not exceed 10 дА rms at 120 V, 60 Hz. 


Electric appliances applied to a patient create hazards for both the patient and the operator unless the equipment is 
suitable for the application and the operator is skilled in its use. Several appliances used simultaneously compound the 
hazard situation. 


This manual contains safety information which you as the user must follow to endure safe operation of the monitor. 
WARNING information is intended to protect the patient and the operator, and CAUTION information is intended to 
protect the instrument. The following general safety precautions must be applied during all phases of operation and 


maintenance. 


DO NOT OPERATE MONITOR IN AN EXPLOSIVE ATMOSPHERE 


Do not operate the monitor in the presence of flammable gasses or anesthetics, Explosion can result from operation in 
such an environment. Safety document NFPA 56A, Standard for the Use of Inhalation Anesthetics, states that portable 


electronic equipment (such as this Monitor) must not be operated at less than five feet above the floor in the presence of 
flammable anesthetics. 


USE AC OUTLET WITH PROTECTIVE-GROUND CONTACT 


The monitor is compatible with isolated power systems as used in operating rooms. In non isolated power systems, 
this monitor is intended to be operated from a single-phase, earth-referenced power source having one current- 
carrying conductor (the neutral or grounded conductor) near earth potential. Operation from power sources where 
both current-carrying conductors are live with respect to earth (such as phase-to-phase on a three-wire system) is 
not recommended, since only the line (or ungrounded) conductor has over-current (fuse) protection within the 
monitor. 


The monitor has a three-wire (18 gauge, SJT-grade) power cord and is normally supplied with a three-terminal 
polarized plug (Hospital Grade) for connection to the power source and protective ground. The protective ground 
(earth) terminal of the plug is directly connected to the frame of the monitor. For electric-shock protection, insert 
this plug only іп a mating “Hospital Grade” power outlet with a protective-ground contact. Do not defeat the 
grounding connection. Any interruption of the grounding connection can create an electric-shock hazard. 


Inspect the power cord periodically for fraying or other damage. Do not operate the monitor from an ac power 
source if the power cord or plug is damaged. 


The power cord on the monitor is color-coded to conform to IEC (International Electromagnetic Commission) 
requirements as follows: 


CONDUCTOR COLOR 
Line (ungrounded) Brown 
Neutral (grounded) Light blue 
Protective ground Green or green w/yellow stripe 
@ iv 
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USE ONLY SAFE METHODS ОҒ INTERCONNECTION 


To ensure protection against electrícal shock from the monitor cabinet, whenever auxillary-operated equipment is 
electrically connected to the monitor, the monitor must be properly grounded. When the monitor is connected to 
other line-operated equipment, battery operation should be avoided. If it cannot be avoided, the monitor must be 
grounded using the terminal provided on the rear panel. It is extremely important that equipment interconnections 
are made in accordance with NFPA 76B-T, Tentative Standard for the Use of Electricity in Patient Care Areas of Health 
Care Facilities, section 3038, "Signal Transmission Between Appliances." Also see NFPA No. 70, National Electrical 
Code, Article 517, "Health Care Facilities." 


€ 


NOTE 


Within certain governmental jurisdictions, all interconnected accessory equipment must be labeled by an 
approved testing laboratory. After interconnection with accessory equipment, leakage current and 
grounding requirements must be maintained. 


WARNING 


Avoid electrocautery burns at monitoring sites by ensuring proper connection of the electrocautery return circuit. 
If improperly connected, many older electrocauterizers allow other return paths, even through fully isolated 
patient monitors. 


DO NOT REMOVE INSTRUMENT COVERS 


High voltage is present inside the monitor. To avoid electric-shock hazard, operating personnel must not remove 
the protective instrument covers. Component replacement and internal adjustments must be made by qualified 
service personnel only. 


USE ONLY SPECIFIED ACCESSORIES 


To ensure patient safety, use only accessories specified by Tektronix, Inc. The following is a partial listing of accessories that 
are specified by Tektronix, Inc. for use with the 413 Neonatal Monitor. 


Patient Cable: Torso/Respiration. Tektronix Part 012-0739-00. 


Electrodes: Disposable snapfit, infant monitoring. Tektronix Part 119-0898-00. 


Needle, Grass platinum E2/B, ECG type. Available from Grass Instrument 
Company, 101 Old Colony Avenue, Quincy, Massachusetts 02169. 


Electrode Wires: 18-inch detachable, with snap fittings. Tektronix Part 012-0502-00. 


Pressure Transducers: Gould-Stathem P-23 14, Tektronix Part 015-0233-00. Bentley Trantec 
800, Tektronix Part 015-0234-00. Bell & Howell 4327-І, Tektronix 
Part 015-0235-00. 


Peripheral Pulse Sensors: Radial pulse sensor. Tektronix Part 015-0237-01. 


Temperature Sensors: Dual-thermistor temperature probe. 700 series available from the Yellow 
Springs Instrument Co., Box 279, Yellow Springs, Ohio 45837. 


DO NOT MOUNT MONITOR DIRECTLY ABOVE PATIENT 


Place monitor in a location where it cannot harm the patient should it fall from its shelf or other 
mount. 
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CAUTION 


a МИ S АА ад 
| CAUTION | 


USE ONLY RECOMMENDED STERILIZATION METHODS 


Do not autoclave accessories (or monitor) unless the manufacturer's instructions clearly approve this procedure. Мапу 
accessories can be severely damaged by autoclaving. Also inherent isolation may be destroyed. 


Pressure Transducers 


All transducers recommended by Tektronix, Inc. can be gas sterilized. However, adequate time must be 
allowed after sterilization for the ethylene oxide (which is absorbed by the plastics in the transducer) to 
be dissipated. Refer to the manufacturer's instructions. 


Pre-sterilized, disposable domes are available for some types of transducers; contact the transducer 
manufacturer or his representative. These domes have an integral isolation diaphragm which prevents 
fluid contact with the transducer and thereby eliminates the need for transducer sterilization. 


Pulse Sensors. Usually pulse sensors do not require sterilization. Sensors can be cleaned by wiping 
with an alcohol-dampened pad. 


Temperature Sensors. Temperature sensors can be gas sterilized. However, adequate time must be 
allowed after sterilization for the ethylene oxide (which is absorved by the plastics in the sensor) to be 
dissipated. 


SAFETY DOCUMENTS 


Additional safety information can be found in the following organizations and documents: 


1. Canadian Standards Association 178 Rexdale Blvd., Rexdale, Ontario, Canada M9W 183 CSA Standard C22 2, 
No. 125-1973 Electro-Medical Equipment. 


2. Underwriters Laboratories, Inc. 1285 Walt Whitman Road, Melville, L.I., New York 11746, UL544, Standard for Safety 
Medical and Dental Equipment. 


3. National Fire Protection Association (МЕРА), 470 Atlantic Avenue, Boston, Massachusetts 02210. 


a. NFPA NO. 56A, 1973, Standard for the Use of Inhalation Anesthetics. 
b. NFPA NO. 70, 1978, National Electrical Code. 
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Section 1—413 


GENERAL INFORMATION 


DESCRIPTION 


The 413 is a portable neonatal monitor that displays 
ECG, blood pressure or peripheral pulse, and respiration. 
The digital readout displays systolic/diastolic- blood 
pressure, mean blood pressure, heart rate, respiration 
rate or temperature. The monitor can be operated from 
an ac power line source, or the internal rechargable F- 
cell battery pack. On-location evaluation of common 
cable and electrode problems is provided by the ECG 
LEAD CHECK signal source and the LEAD FAULT 
indicator. 


A three-trace display is provided for simultaneous 
viewing of the ECG, blood pressure or pulse, and 


respiration waveforms. The traces are automatically 
positioned for the mode of operation selected. Trace 
intensity and focus are internally preset. 


Adjustable alarm limits are provided for heart rate and 
respiration rate. Independent controls are provided for 
continuous-tone-alarm loudness and for beat-tone 
loudness. Separate QRS and INSPIRATION detectors 
provide information for the rate alarms, rate digital 
display, and sweep triggering. A pulse alarm indicates 
pulse or pressure failure. 


Other features include a color-changing LED (Light- 
Emitting-Diode) to indicate battery condition, and a 
"Hospital Grade" power plug. 


SPECIFICATION 


The following electrical characteristics apply over an ambient temperature range of 0° to 50°C when the monitor has been 


calibrated in a +25°C, +5°C environment. 


TABLE 1-1 
Electrical 


Characteristic 


INPUT 


Lead Selection 


Isolation (combined total ECG 
and Resp) 


Capacitance 
Resistance 


Leakage Current 
60 Hz. 


Breakdown 


cuits. 


Self Protection (ECG and Resp) 


Defibrillator and Cauterizer 


Performance Requirement 
С ae ee eee ee 


f Greater than 2.5 kV rms at 60 Hz 
between isolated and grounded cir- 


Monitor may remain connected to 
patient during defibrillation and 
electrocautery when used with a 
Tektronix patient cable. 


Supplement Information 


ECG Off, Lead І, Lead II, Lead III. 


Instrument only—does not 
include effects of patient cable. 


Less than 10 uA rms at 120 Vac 


Less than 50 pF. 


Greater than 10! ° Ohms. 


Greater than 5 kV dc between isolated 
and grounded circuits. 


No damage to monitor when patient 
cable contains 1000 ohm resistor in series 
with each electrode. Resistors in cable 
may open in extreme cases. 
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Characteristics 


TRANSFER CHARACTERISTICS 
Bandwidth 


CMRR 


Input Signal dc Offset Range 


Overdrive Recovery 


Noise 


Lead Fault Indicator 


Trace Baseline Overshoot 
Following Pacer Signal 


Input to Display Sensitivity 


Input to Output Gain 


ORS DETECTOR 


Initializing Time 


R Edge Timer 


Inhibit Timer and ORS 
Output Pulse Width 
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TABLE 1-1 (CONT.) 
Electrical 


Performance Requirements Supplemental Information 
Åc 


ЕСС (cont) 


0.5 Hz (+25%) to 50 Hz (+25%) at 
—3 db points. 


No less than 350,000:1 at 10 k ohm 
imbalance. 


No less than 500,000:1 at 60 Hz with 
15 k ohm maximum electrode resist- 
ance апа 5 КО imbalance. 


No degradation of signals having 
+250 mV or less dc offset. 


As measured with true rms responding 
meter at ECG rear panel output. Band- 
width limited to 100 Hz. 


Less than 10 uV rms referred to 
input. 


Activation from ECG channel indicates 
loss of effective ECG amplifier input 
connection to patient. 


Responds to information from either 
ECG or Respiration channel. 


Less than 250 uV (referred to input). 


20 mm/mV +10% when SIZE control | Typical variable range: + З to X 3. 
is set at index on front panel. Vari- 
able from at least = 2 to X 2 from index. 


X1000 +5%. *5 V minimum linear output range when 
status of SIZE control and automatic 
trace positioning are such that signal is 
displayed completely on screen. 


+12 V out maximum during overdrive 
conditions. Less than 100 ohm Ry 


single-ended output shortproof to ground. 


Load resistance 100 k ohms minimum. 


Less than 10 seconds. 


Initial value, 5 +1 ms. Self-adjusting be- 
tween 5 and 8 ms. 


Characteristics 


LEAD CHECK SIGNAL 
Amplitude 
Lead І 


Lead ІІ 
Lead 111 


Rate 


INPUT 


Leads Monitored 


Technique 


Excitation Frequency 
Excitation Amplitude 


Patient Source 
Impedance Range 


Isolation (Combined Total 
ECG and Resp) 


Capacitance 
Resistance 


Leakage Current 


Breakdown 


Self Protection (ECG 
and Resp) 


Defibrillator and 
Cauterizer 


TABLE 1-1 (CONT.) 
Electrical 


Performance Requirements 


ECG (cont) 


1.0 mV +5% 


1.5 mV 3596. 
0.5 mV +5%. 
117 bpm +3 bpm. 


RESPIRATION 


LA to RA, independent of ECG 
lead selector. 


Constant current impedance pneumo- 
graphy. 


1.5 К ohm maximum Ф 50 kHz. 


Instrument only — does not 
include effects of patient cable. 


Less than 10 uA rms at 120 Vac 
60 Hz. 


Greater than 2.5 kV rms at 60 Hz 
between isolated and grounded 
circuits. 


Monitor may remain connected to 
patient during defibrillation and 
electrocautery when used with a 
Tektronix patient cable. 
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Supplemental Information 


50 kHz *2096 


70 uA rms +50%. 


Less than 50 pF. 


Greater than 10! ? ohms. 


Greater than 5 kV DC between 
isolated and grounded circuits. 


No damage to monitor when patient 
cable contains 1000 ohm resistor in 
series with each electrode. 

Resistors in cable may open in extreme 
cases. 
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TABLE 1-1 (CONT.) 
Electrical 


Characteristics Performance Requirements Supplemental Information 


RESPIRATION (cont) 


INPUT (cont.) 


Bandwidth 0.1 Hz (+25%) to 4 Hz (+25%) at 
—3 db points. 

Noise Less than 0.1 ohm rms at 750 ohm As measured with true rms responding 
input source impedance, referred to meter at Resp rear panel output. Band- 
input. width limited to 10 Hz. 

Lead Fault Indicator Responds to information from either Activation from respiration channel 
ECG or Respiration channel. indicates unsuitable conditions in LA to 

RA lead/electrode system for respiration 
monitoring. 

Input to Display Sensitivity 20 тт/О +25% when SIZE control 
is set at index on front panel. 

Variable from at least +4 to X4. Typical variable range: +5 to X5. 
Display to output 0.5 V/cm of display, “10%. +5 V minimum linear output range when 


Sensitivity signal is completely on screen. 


+12 V maximum during overdirve 
conditions. Less than 100 ohms Ro 
single-ended output short-proof to ground. 
Load resistance 100 k ohm minimum. 


INSPIRATION DETECTOR 


Initializing Time Less than 30 seconds. 


100 ms #15 ms. 


Inhibit Time and Inspiration 150 ms +25 ms following end of 
Output Pulse Width inspiration phase. 


PRESSURE/PULSE 


Inspiration Phase Timing 


PRESSURE 
Ranges All three ranges can provide one centi- 
meter of display below bottom and one 
0—125 —25 to +150 mmHg. cm of display above top of marked scale. 


+15 to +85 mmHg. 
—Б to +30 mmHg. 
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TABLE 1-1 (CONT.) 
Electrical 


Performance Requirements 


ЕМ і 
PRESSURE/PULSE (cont.) 


Characteristics Supplemental Information 


PRESSURE (cont.) 


Within 596 of full scale on each 
graticule range, or 3 mmHg., which- 
ever is greater. 


Display Accuracy 


Pressure Output (rear panel) 0.5 V/cm of display, within 596. —0.5 V to +3.0 V full scale on each range. 
*7 V out maximum during overdrive 
conditions. Less than 100 ohms Ro 
single-ended output short-proof to 

ground. 100 k ohm or more load resistance. 


Excitation Voltage +8 V pulsed. 


Excitation Time Approximately 1 ms each cycle. 


Chop Rate 62.5 Hz +2%. 
Bandwidth Dc to 20 Hz +25%. 


100 mm Check 


Zero Drift After 5 min warmup. 
PULSE 
SIZE Range 20:1 typical. 
Pulse Output (Rear Panel) 0.5 V/cm of display, within 10%. —0.5 V to +3.0 V full scale on each range. 


*7 V out maximum during overdrive 
conditions. Less than 100 ohms Ro 
single-ended output short-proof to 
ground. 100 k ohm or more load 
resistance. 


Overdrive Recovery 5 seconds or less. 


ALARMS 


LIMITS 
High 


90-240 beats/min. 45-120 breaths/ 
min. Setting can be verified on digital 
display by pushing control knob. 


Within 2 beats/min or 2 breaths/min 
relative to heart or respiration rate digital 
readout. 


From less than 30 to 150 beats/min. 
From less than 5 to 75 breaths/min. 
Setting can be verified on digital dis- 
play by pushing control knob. 


Within 2 beats/min or 2 breaths/min 
relative to heart or respiration rate digital 
readout. 
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Characteristics Performance Requirements Supplemental Information О 
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ALARMS (cont.) 


VIOLATIONS 

Rate Alarm is triggered when the average 
rate remains outside of selected limits 
for 3-15 seconds. 

Pulse Alarm is triggered when pulse display Alarm will not be triggered if pulse dis- 
amplitude remains below 0.3 cm for play amplitude exceeds 0.5 cm. 

3-15 seconds. 

Pressure Alarm is triggered when average pul- Alarm will not be triggered when average 
satile pressure (systolic minus dia- pulsatile pressure exceeds 10 mmHg. 
stolic) remains below 5b mmHg for 
3-15 seconds. 

Apnea Alarm is triggered when no breaths 
are detected for 15 (+5) seconds or 
30 (+10) seconds as selected by 
front panel switch. 

OUTPUT 

Front Panel Lights alarm lamp (yellow); sounds 
audio continuously. © 

Веаг Рапе! Signal provided between ring and 12 mA current source, voltage limited at 
barrel of rear panel phone jack. about +5.5 V; +7 V maximum. 

RESET 

Front Panel Clears audio for 45 seconds (+15 
seconds); lamp remains on until 
violation clears. Audio clears when 
violation clears, independent of reset 
action. 

Rear Panel (remote) Switch closure between tip and barrel Requires no more than 100 uA current 


of phone jack on rear panel will reset sink to reset alarm. 
alarm if violation has cleared. 


DIGITAL DISPLAY 


Gas-discharge, .33 inch high. 


Between 0.75 and 1.25 sec. 


UPDATE TIME 1 second typical. 


During overrange or push-to-read 
functions, update rate is 5 Hz +50%. 


OVERRANGE FLASH RATE 5 Hz +50%. 


POLARITY * or — signs sutomatically displayed 


in pressure and temperature modes. 
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DIGITAL DISPLAY (cont) 


ZERO SUPPRESSION АП leading zeros blanked except the 
one just preceding the decimal. 


HEART RATE 


Source ECG, whenever channel is on; Pres- 
sure or Pulse when ЕСС is off. 


Overrange Indication Any R-R interval corresponding to 
greater than 300 bpm +10% causes 
readout to flash. 


Accuracy (30 to 250 bpm) 


2% reading or 3 bpm, whichever is 
greater. 


Response Time Settles to final value +5% of step within | 10 seconds typical. 


12 seconds after step change in rate. 


Ripple (at 30 bpm) 2 bpm or less. 1 bpm typical. 


RESPIRATION RATE 
Overrange Indication Any breath-to-breath interval corre- 
sponding to a value greater than 150 
breaths/min +10% causes readout to 
n flash. 


Accuracy (5 to 120 breaths/min) Settles to final value +5% of step 30 seconds typical. 


within 35 seconds after step change 
in rate. 


Ripple (at 5 breaths/min) 2 breaths/min or less. 1 breath/min typical. 


PRESSURE 
Ranges Pressure readout range is equivalent to 
screen display for the range selected. 


0—125 —25 to *175 mmHg. This applies even when waveform display 
is turned off. 

25—75 +15 to *95 mmHg. 

0—25 —5 to +35 mmHg. 


Pressure channel when any pressure 
range is selected. 


Pulse selection causes pressure readout 
blanking. Also readout is blanked when 
pressure transducer is not connected. 


Source 


296 of reading or 3mmHg, whichever 
is greater, excluding transducer 
error and zero imbalance. 


Accuracy 
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TABLE 1-1 (CONT.) 
Electrical 


DIGITAL DISPLAY (cont) 


Systolic/Diastolic Diaplay 
Cycle 


3 seconds +25%. ONE COMPLETE CYCLE 
Systolic 0.9 second 
Blank 0.1 second 
Diastolic 0.9 second 
Blank 1.1 seocnds 


(Typical Values) 


Mean 


Systolic/Diastolic peaks must be within 
selected range (on screen). 


Zero 


Set with front panel control. Press- 
ing control allows zero reading to be 
viewed on digital display. 


Systolic/Diastolic/Mean 
Response Time 


Ripple (at 30 mmHg) 


Overrange Indication 


Settles to final value +5% of step 10 seconds typical. 
within 12 seconds after step change 

in pressure. 

2 mmHg or less. 1 mmHg typical. 


Digital display flashes when pressure 
trace leaves screen area (even momentar- 
ily). 


TEMPERATURE 


Accuracy (with Yellow Springs 
Instrument 700 Series Probes) 


TA or Tg 


ТА – Тв 


Response Time 


Overrange Indication 


+0.3°С (+0.5°F) over a range of 
+5°C to +45°C (41°F to 113° Е) for 
instrument ambient temperature 
from +15°C to 435 С. 


+0.5°С (50.9? F) over same range 
for full instrument ambient temper- 
ature of 0°С to +50°С. 


+0.6°C (+1.0 Е) over a range of 
+5°C to +45°С (41°F to +113°F) for 
instrument ambient temperature 
range of +15°С to +35°С. 


Settles to within 0.1°C (0.2°F) of One second typical. 
final reading within two seconds 

after step function change in probe 

output. 


Digital display flashes when temperature 
is less than a value between —10°C and 
—5°C or greater than a value between 
+45°C and +50°C (+14°F and +23°F, 
+113 °F and 122°F). 


REV A, DEC 1978 


TABLE 1-1 (СОМТ.) 
Electrical 


Characteristics 


TRIGGERING 


Auto Baseline Delay 


3 to 5 seconds after last trigger. 


SWEEP 
Speeds 12.5, 25, 50, 100 mm/second. 
Accuracy Within 596 of reading at 50 and 100 
mm/sec, rated against heart rate 
scale, for ambient temperature range 
+15 to +35°С. 
Triggering Sweep is triggered only on 50 and 
100 mm/sec speeds. 
AUDIO 
Alarm Continuous tone. 
POWER 
POWER LINE 


Power Cord and Plug Plug is Hospital Grade (NEMA 
5-15 P) Cord is 18 AWG SJT and 
meets ІЕС Color Code requirements. 


103.5 to 136 Vac. 


Voltage Range 


115 Vac 
230 Vac 207 to 250 Vac. 
Frequency 48 to 440 Hz. 


Power Consumption 


Current 


0.45 A or less at 115 Vac, 60 Hz. 


VA 45 VA or less at 115 Vac, 60 Hz. 


1500 V rms. 


Less than 50 uA at 120 Vac, 
60 Hz (protective ground wire 


Isolation (primary to secondary 
and primary to core) 


Breakdown 


Chassis Leakage Current 


current). 


Performance Requirements 


WAVEFORM DISPLAY AND AUDIO 
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Supplemental Information 


4 seconds typical. 


Within 596 of reading at 12.5 and 25 mm/ 
sec, rated against external metric scale, 


for ambient temperature range +15 to 
+35°С. 


Sweep is free-running оп 12.5 and 25 
mm/sec speeds. 


Line, brown; neutral, light blue; protective 
ground, green w/yellow stripe. 
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Characteristics 


INTERNAL BATTERY (F cells) 
Voltage 


Operating Time 


Battery Status Indicator 


Charging Current 


Charge Shutdown 


Low-Battery Shutdown 
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Electrical 


Performance Requirements 


POWER (cont) 


1.5 hours minimum with new battery, 
operating in three-trace mode with 
pulse sensor attached and all 

traces on screen. Battery must have 
been charged for 14-16 hours in 
ambient temperature environment 
between 0°С and 25°С, with monitor 
turned off. 


Red/green LED changes color from 


green to orange to red to indicate 
battery status. 


Supplemental Information 


5.0 nominal. 
3 hours typical. 
When battery has been charged with 


monitor operating, run time is reduced by 
about 1/3. 


560 mA +50 mA. 


Drops charging current to trickle as 
internal temperature increases. 


4.60 V +50 mV. 


REV A AUG 1979 
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TABLE 1-2 
Environmental 


Characteristics Performance Requirements Supplemental Information 


TEMPERATURE 


Operating 0°С to +50°С. МОТЕ 
Battery charging should be done т ап 
environmental temperature between 
0°C and 25°C. The greater the temper- 
ature above +25°C the less charge the 
battery will accept, regardless of attempted 
compensation through extended charge 
time. Continuous battery charging is 
prevented in ambient temperature above 
about 25°C when monitor is operating 
and above about 35°C when monitor is 
off. 


| CAUTION 


Extended operation below 02С may 
reduce the life of the gas-discharge 
digital display devices. 


. Storage —40°С to —60°С. 


ALTITUDE To 15,000 feet. 
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TABLE 1-3 
Physcial 
Characteristics Description 

WEIGHT 

Without Battery Pack 6 kg (13 165). 

With F-Cell Battery Pack 7 kg (16 Ibs). 
HEIGHT 14.1 cm (5.6 inches). 

Including Feet 15.3 cm (6.0 inches). 
WIDTH 23.1 cm (9.0 inches). 

Including Handle 23.9 cm (9.5 inches). 

Including Handle and Adapter 25.5 cm (10.3 inches). 
DEPTH 25.6 cm (10.0 inches). 

Including Cord Wraps and Front 31.8 cm (12.5 inches). 

Cover 


23.9 cm 31.8 cm 
(9.5 in) (12.5 in) 


Figure 1-1. Dimensional outline drawing. 
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STANDARD ACCESSORIES 


The following accessories are included with the 413 Neonatal Monitor: 


у: И recipi eR аннин н ыйыы аара а ces Ead Operators Manual 
ФӨа. эзне нна а каны ан И А ИН бегуісе Мапџа! 
Е Ассеззогу Роџсћ 
О О некен ка нана прота пат аа ИИ, Torso/Respiration Patient Cable 
2 (SOS. iaceo t es io one IG ESAE EEG xo tar retento reser dvor еі dic ны аа Electrode Wires,set of 3 
E e ERN Infant ECG Electrode 
О ОИ Mounting Adapter 
E И И И И И И Crt Scale Retainer 


For. more detailed information, refer to the tabbed Accessories page in the back of this manual. 
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INSTALLATION 


MOUNTING MOUNTING BRACKET 
Attaches to top of Mounting Stand. Mates with 

The following accessories are available for mounting Mounting Adapter below. 
the 413: Tektronix Part 407-1797-00. 
MOUNTING KIT MOUNTING ADAPTER 
Includes Mounting Stand to mount monitor at five-foot Attaches to monitor. Mates with Mounting Bracket 
level. Attaches to vertical pipes or surfaces of anesthesia above. (Included with monitor as a standard 
machines or similar devices. accessory.) 
Tektronix Part 016-0110-00. Tektronix Part 014-0054-00. 


MOUNTING 
STAND 


PIPE OR OTHER 
TUBULAR OBJECT 


c2042-24 


Figure 1-2. Installing mounting stand to tubular object (pipe) or cabinet side. 


USE ONLY SCREWS 

SUPPLIED (FLAT 

HEAD, 1007, 8-32 x 0.375 

LG). LONGER SCREWS 
INTERFERE WITH BATTERY PACK. 


FRICTION 
MATERIAL 


THESE SCREWS ADJUST 
CLUTCH TENSION 
(2042-25) 2277-22 


Figure 1-3. Installing mounting adapter to monitor. 
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BRACKET 


RELEASE 


(2042-26) 2277-23 


Figure 1-4. Mounting monitor to mounting stand. 
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ATTACHMENT CABLE DIAGRAMS 


Figures 1-5 through 1-9 are hookup diagrams of the various cables and devices associated with the 413 input and 
output connectors. 
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Figure 1-5. Temperature sensor plug. 


2277-25 


BARREL 
(TO CHASSIS 
GROUND) 


USE SHIELDED 
CABLE 


2277-28 


Figure 1-6. Three-circuit 1/4-inch phone plug used for 
interconnecting signals at rear panel input/output jacks. 
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BRANCH 


MATES WITH BLOCK 
М53102А 145-55 


C) RA (WHITE) 
О LA (BLACK) 


О LL (RED) 


2277-24 


Figure 1-7. ECG/Respiration cable. 
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RAISED PORTION MATES WITH 
SLOT IN PLUG GUIDE ON MONITOR 
FOR PROPER PLUG ORIENTATION. 


LARGEST 
PIN 
A 


A plug similar to Winchester M4PLSH10C оп the pulse sensor cable mates with the Winchester M4SLRN bulkhead 
connector on the monitor. 


SHIELD 


Typical light-emitting diode (LED) with series resistor draws 22 mA at 3.6 V. 


2277-26 


Figure 1-8. Pulse sensor cable. 
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Plug number MS3106A-14S-6P on the pressure transducer cable mates with the MS3102A-14S-6S bulkhead 
connector on the monitor. The cable clamp number is MS3057-6A and the bushing number is MS3420-6. 


CALIBRATION 


CABLE RESISTOR 
SHIELD Z (INSIDE CONNECTOR) 
PRESSURE 
TRANSDUCER 
гГ------ 
ap 8 


TO 130 kQ INSIDE 
INSTRUMENT 


* DO NOT CONNECT CONNECTOR 
SHELL TO THIS PIN. 


(2042-18)2277-27 


Figure 1-9. Pressure transducer cable. 
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OPERATING INFORMATION 


AC LINE OPERATION 


The 413 Monitor is designed for safe ac power-line 
operation. Battery operation has been provided 
specifically for mobile monitoring (e.g., during movement 
of the patient from one location to another). The monitor 
will operate on an ac power-line regardless of battery 
pack installation or battery pack charge level. 


The monitor is shipped from the factory with the LINE 
VOLTAGE RANGE switch set at 115 and the correct 
"Hospital Grade" ac-power plug installed for operation, in 
the U.S.A, on 115 volt ac power lines. 


To change nominal power-line voltage, move LINE 
VOLTAGE RANGE switch (Figure 2-1) using small bladed 
screwdriver. Change the ac-power plug to the type 
approved for the location where the monitor is to be 


used. 


The monitor may be damaged if connected to 
a 230 volt source with the LINE VOLTAGE 
RANGE switch set at 115. 


LINE VOLTAGE 
RANGE 
CIRUIT BREAKERS " 


PUSH TO MESET пиз 10 зи 


230v (207 10 250) 


Ф 11515 TYPICAL 
een IN U.S.A. CONSULT 
HOSPITAL ENGINEER 
OR OTHER AUTHORIZED 
PERSONNEL BEFORE 
CHANGING THIS 


SWITCH SETTING. 


'PRESS/PULSE 
RING-RESP. 


2277-42 


Figure 2-1. Line-voltage switch (rear panel). 


AC POWER SOURCE 


. Тре 413 is compatible with isolated power systems such 


as used in operating rooms. 


Monitor Operation With Non-Isolated 
Power Systems 


The monitor is intended to be operated from a single- 
phase earth-referenced power source having опе 
current-carrying conductor (the neutral or grounded 
conductor) near earth potential. Operation from power 
sources where both current-carrying conductors are live 
with respect to earth (such as phase-to-phase on a three- 
wire system) is not recommended, since only the line (or 
ungrounded) conductor has over-current (circuit breaker) 
protection within the monitor. 


AC POWER CORD AND PLUG 


The monitor has a three-wire (18-gauge, SJT-grade) 
power cord and is normally supplied with a three- 
terminal polarized plug (Hospital Grade) for connection to 
the power source and protective ground. The protective- 
ground (earth) terminal of the plug is directly connected 
to the frame of the monitor. 


To avoid electric-shock hazard, insert this 
plug only in a mating "Hospital Grade" power 
outlet with a protective-ground contact. Do 
not defeat the grounding connection. Any 
interruption of the grounding connection can 
create an electric-shock hazard. Inspect the 
power cord periodically for fraying or other 
damage. Do not operate the monitor from an ac 
power source if the power cord or plug 15 
damaged. 


CIRCUIT BREAKERS 


Ac-line circuit breakers are provided as overcurrent 
protection when operating on 115- and 230-volt lines. 
When an overcurrent condition has occurred, the red 
button is extended. Press button to restore the line 
voltage. If the overcurrent condition persists, have 
monitor checked by qualified service person. 


BATTERY OPERATION 


Disconnecting the monitor from the ac line with the 
POWER switch pushed in (on) will automatically start 
battery operation. A correctly charged F-cell battery pack 
provides about 2.5 hours of operating time. The operating 
time varies with the functions used. See Internal Battery 
specifications in Section 1, General Information. 
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RATE/MIN 


о dig dg 


SYST MEAN |HEART RESP 


TEMPERATURE 
о ú 


А, B 


TEAD FAULT — 
Ф o Ф кли 


LOW RATE Ll» HIGH RATE LIMIT 
108 “ао {\ waoour 25150 30 
т PUSH 


ORANG 
BATTERY 
tow 


APNEA DELAY 
ALARM IN 30SEC 


BATTERY 
CONDITION 
INDICATOR 

(LED) 


2277-43 


Figure 2-2. BATTERY condition indicator (LED). 


BATTERY CONDITION 


The color of the BATTERY condition indicator LED (light- 
emitting-diode, see Figure 2-2) will change between red 
and green to indicate battery condition. Refer to Table 2-1. 


TABLE 2-1 


Battery Condition Indicator 


Battery Indicator 
(LED) Color 


Battery Condition 


Indicates battery is charged 
(when operating on battery 
only), or charging when line 

cord is plugged into ac outlet. 


Green and Red 
(orange hue) 


Indicates battery is almost 

discharged, and approximately 
15 to 30 minutes of use time 
remain. 


1. Indicates battery is 
discharged and monitor is about 
to shut down (when operating 
on batteries). 

2. Indicates defective battery 
or charger when line cord is 
plugged into ac outlet. 


The BATTERY indicator does not function with the 
batteries removed. If the battery fuse (inside the battery 
pack) has blown, the BATTERY indicator will be on 
(green) only when the ac power cord is connected. 


The monitor will detect a low battery condition and shut 
off before the calibrated functions deteriorate; however, 
the monitor will operate on the ac power line regardless 
of battery condition. Plug the monitor into an ac outlet to 
use it and recharge the battery pack (see Battery 
Charging below). 
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BATTERY CHARGING 


Connect ac-power plug into the appropriate ac source to 
charge the batteries. 


Battery characteristics dictate that charging should be 
done in a temperature range between 0°C and +25°C for 
the battery to accept the maximum charge. 


The greater the temperature above +25°C the less charge 
the battery will accept. Longer charging time will not 
compensate for a high temperature. Continuous battery 
charging is prevented in ambient temperatures above 
approximately +25°C when the monitor is operating, and 
above approximately +35°C when the monitor is off. 


OPERATING TEMPERATURES 


The monitor will operate and meet all specifications over a 
range of 0° to +50°C. 


The monitor will function, but not necessarily meet its 
specifications over the extended range of -15° to +55°C. 


Extended operation below 09С may reduce 
the of the gas-discharge digital-display 
devices. 


The monitor may be stored in an environmental 
temperature range of -40° to +60°C. 


A cool monitor taken into a warm, humid environment 
may cause condensation inside the case. This 
condensation may create discharge paths on the circuit 
boards. The monitor should be allowed to dry thoroughly 
before using. The appearance of condensation on the 
monitor case is a good indication that moisture may have 
been drawn into the case. 


FUNCTIONS OF CONTROLS, 


CONNECTORS, AND INDICATORS 


Front Panel (Figs. 2-3, 2-4) 


ON. This pushbutton switch turns the monitor on 
or off. The battery charger operates continuously as 
long as the monitor is connected to an ac power 
source. Continuous battery charging is prevented in 
ambient temperature above approximately 25°C 
when monitor is operating, and above 
approximately 35°C when monitor is off. 


EKTRONIX:. 413 MONITOR 


180 120 80 60 35 
р 50} емес | ТЕКШЕ ‚| BEATS/MIN 


SWEEP SPEED mm/SEC 
5 50 


(2) BEAT LOUDNESS. This control adjusts the 
loudness of the beat tone and should be set fully 
clockwise if maximum loudness is desired. The beat 
is heard once for each ORS pulse during ECG use, 
or once for each rising portion of the pulse 
waveform during pulse operation (or pressure 
waveform in the pressure mode of operation). 


(3) SWEEP SPEED mm/SEC. Four pushbuttons 
select the speed of the trace across the screen. The 
sweep speeds are 12.5, 25, 50, or 100 mm/SEC. 
The total time it takes the trace to cross the screen 
is 8, 4, 2, or 1 second(s), respectively. The sweep is 
triggered on 50 or 100 mm/SEC settings only. The 
trigger source is the ECG channel, when on, 
otherwise it is the Pressure/pulse channel. 


APNEA ALARM And DELAY. Loss of respiration 
for longer than 15 seconds or 30 seconds activates 
the alarm when the APNEA ALARM pushbutton is 
depressed. The alarm is delayed 15 seconds with 
pushbutton out (released) and 30 seconds with 
pushbutton in (depressed). 


e 
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PRESS PULSE RESPIRATION . , 


D 


APNEA pa 
ALARM me Sec 
"о 
QUT. 5 


DISPLAY OFF DISPLAY 


Li а (3 3 


“е 0 n 


| 


LI ^ О 


a - 


ОО 


D НО H 


| ВАТЕ/МІМ БЕН 


ў А БЕН в 

ок/снв 

ВАТТЕВУ 
Low о 


“т RATE LIMIT 
4530 READOUT 75190 


5 


OUT, HEART 
wb. ALARM OFF i си" 


Figure 2-3. Front panel controls and indicators (1 through 14). 


SOURCE. This pushbutton switch selects the 
RATE ALARM signal source. With the SOURCE 
Switch out (released), the RATE ALARM receives a 
heart-rate related signal from the ECG channel 
(only with the ECG channel on). If the ECG channel 
is OFF, the signal source is from the 
PRESSURE/PULSE channel. With the SOURCE 
Switch pushed in (depressed) the RATE ALARM 
receives a respiration-rate related signal from the 
RESPIRATION channel. 


LOW RATE LIMIT. This control sets the lower rate 
alarm limit between 5 and 75 breaths per minute for 
respiration, or 30 and 150 beats per minute for 
heart rate. For more accurate settings, press in the 
control while adjusting for the desired value on the 
digital display. This control also disables the RATE 
ALARM circuit when rotated fully counterclockwise 
into its detent position. 


(1) HIGH RATE LIMIT. This control sets the upper rate 


alarm limit between 45 and 120 breaths per minute 
for respiration, or 90 and 240 beats per minute for 
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(9 


heart rate. For more accurate setting, press in the 
control while adjusting for the desired value on the 
digital display. 


ALARM RESET. This pushbutton resets the alarm. 
When an alarm violation occurs, the audible alarm 
will sound and the indicator will light. Reset the 
audible alarm by pressing the RESET button. If the 
condition which caused the alarm persists longer 
than 45 seconds after being reset, the audible 
alarm will recur and the RESET button must be 
pressed again. If the alarm was the result of an 
acceptable change in patient condition, then press 
the RESET button and select new RATE LIMITS. 


ALARM. This lamp lights (and audible alarm 
sounds) whenever an alarm condition occurs. Press 
the RESET button to temporarily silence the audible 
alarm; the ALARM light will remain on until the 
alarm violation disappears and the RESET button 
has been pushed. 


(10) ans. This green LED flashes each time a ОН5 
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complex is detected in the ECG. 


SOURCE 


IN: RESP 30 
5 


Я 5 


OUT. HEART 
RATE ALARM OFF 


ECG. Pushbuttons control the lead selection for 
ECG. They are I (RA to LA), II (RA to LL), and (LA 
to LL). The four pushbuttons control the display on 
the upper half of the screen (if any combination of 
the PRESSURE, PULSE, or RESPIRATION channels 
are also displayed). If only ECG is on, the display 
will move to the screen center. The OFF pushbutton 
turns off the ECG channel. 


ECG SIZE. This control varies the height of the 
ECG waveform display. The rear-panel ECG 
OUTPUT signal is not affected by the SIZE control. 


Pressure Scale. The three pressure scales 
correspond to the PRESSURE range selected; 0-25, 
25-75, or 0-125 mmHg. The vertical portion of the 
pressure signal is compared to the appropriate 
scale to determine pressure amplitude in mmHg. 


(14) BEATS/MIN Scale. The BEATS/MIN scale is used 


with the 50 mm/SEC and 100 mm/SEC SWEEP 
SPEED. The scale shows the correct display 
multiplier for the sweep speed selected. This scale 
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Figure 2-4. Front panel controls and indicators (15 through 30). 


© 


is not usable on the 12.5 mm/SEC, or 25 mm/SEC 
sweep speeds since the sweep is not synchronized 
at those speeds. At certain heart rates, a spot 
appears on the left edge of the display. This is the 
starting point of the sweep, which has been reset 
and is awaiting the next synchronizing event. Any 
vertical movement of this spot is an accurate 
indication of the events prior to sweep start. 


PULSE SIZE. This control varies the height of the 
pulse display when the pulse mode of operation is 
being used. The signal at the PRESSURE/PULSE 
OUTPUT connector varies in proportion to the 
displayed pulse signal. Small signals (one-half 
division of display or less) may not cause a beat tone 
and may set off the pulse alarm (when the ECG 
channel is off and the pulse channel is providing the 
beat information). Display amplitudes that go off the 
Screen may cause extra beats to be heard. Adjust the 
PULSE SIZE control for a two- to three-centimeter 
display where possible. 


PRESS/PULSE. Five pushbuttons control the 
PRESSURE or PULSE display. They are DISPLAY 
OFF, PULSE, 0-125, 25-75, апа 0-25. DISPLAY 
OFF turns off the PRESSURE/PULSE waveform 
display; however, the digital display can monitor 
the PRESSURE/PULSE channel regardless of the 
DISPLAY OFF pushbutton setting. PULSE permits 
the display from a pulse sensor to appear on the 
screen. The 0-125, 25-75, and 0-25 pushbuttons 
select the mmHg (millimeters of mercury) range for 
the pressure display. Small pulsatile pressure 
signals (one-half division of display or less) may not 
cause a beat tone, Display amplitudes that go off 
the screen may cause extra beats to be heard 
(when the ECG channel is off and the 
pressure/pulse channel is providing the beat 
information). Select the appropriate pressure range. 
Also, see PULSE ALARM control information. 


(17) 100 mm СНК. Usable only with standardized 


pressure transducers containing a calibration 
resistor. With such a transducer connected to the 
monitor, this pushbutton displays a 100 mmHg test 
signal each time it is pressed (since 100 mmHg is 
overrange on the 0-25 and 25-75 mmHg pressure 
scales, the 100 mm CHK button can be used only 
with the 0-125 mmHg scale). There is no display 
change when a transducer without a calibration 
resistor is used. A reading between 95 and 105 
mmHg is expected on the digital meter when 
depressing this button and the ZERO adjustment 
knob simultaneously. Be careful not to disturb the 
zero setting while pressing the ZERO adjustment 
knob. 


ZERO. This control permits establishrflent of а 
zero-pressure reference, and is adjustable with 
finger tip or screwdriver. Pressing in while rotating 
the control provides a fast, accurate indication on 
the digital display. 
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(19) PULSE ALARM. Activates alarm if the pulsatile 


pressure or pulse signal falls below a certain limit. 
For pressure, this minimum value is 5-10 mmHg 
and can indicate a broken, plugged, or dislodged 
catheter. For pulse, the minimum value is about 
one-half cm of display and can indicate a loss of 
peripheral circulation (e.g., in Great Toe during 
catheterization of femural artery). Alarm is inhibited 
when switch is in the out position. 


BATTERY. This LED (light emitting diode) changes 
color from green to orange to red to indicate the 
approximate state of charge of the battery pack. 
Refer to Table 2-1 on page 2-2. 


(21) Lead FAULT Indicator. This LED responds to 


information from either ECG of Respiration 
channel. Activation from ECG channel indicates 
loss of effective ECG amplifier input connection to 
patient. Activation from Respiration channel 
indicates unsuitable condition in LA to RA 
lead/electrode system for respiration monitoring. 
the following possible problems: 


a. An open circuit (break) in the patient cable, 
the electrode wires, or the electrodes. 


b. Poor contact to patient due to insufficient 
gel or paste on the electrode(s). 


c. One or more electrodes or electrode 
attachment wires disconnected. 


d. No button pushed in on the ECG switches. 


e. Two or more buttons pushed in on the ECG 
switches. 


f. Excessive dc offset due to dissimilar metals, 
etc., between the electrodes. 


SYST/DIAST. Digital readout display alternates 
between systolic and diastolic readings expressed 
in millimeters of mercury (mmHg). The complete 
readout cycle takes about 3 seconds; the 
PRESSURE/PULSE DISPLAY OFF pushbutton can 
be in or out. 


MEAN. Digital readout displays arithmetic mean of 
pressure signal in mmHg. The PRESSURE/PULSE 
DISPLAY OFF pushbutton can be in or out. 


HEART RATE/MIN. Digital readout displays heart 


rate in beats per minute. Signal source is ECG 
when ECG is on. When ECG is off, either pressure 
or pulse provides the rate information. 
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(25) REsP RATE/MIN. Digital readout displays 
respiration rate in breaths per minute. Signal 
source is from RESPIRATION channel. 


(26) TEMPERATURE. Select either the A or B 
temperature probe for individual temperature 
readout displays. Press both A and B pushbuttons 
together for a difference readout display. Display 
temperature in ?C or ?F as selected by the rear- 
panel switch. Resolution is O.1?. Use only dual- 
thermistor Yellow Springs Instrument Co. 700 series 
probes. 


Digital Display. Provides digital display of pressure 
(mmHg), heart rate (beats per minute), respiration 
rate (breaths per minute), temperature (°С or °F), 
rate limits setting, or pressure ZERO adjustment 
knob setting. Polarity is indicated automatically to 
aid in setting of transducer zero and for reading 
vacuum. Readout display flashes to indicate 
overrange, and is blanked if the function selected is 
invalid or if all the pushbuttons are out. 


RESPIRATION SIZE. This control varies the 
height of the respiration display when the 
RESPIRATION mode of operation is being used. The 
RESPIRATION mode can be disabled by rotating the 
SIZE control fully counterclockwise into the detent 
(OFF) position. 


INSPIRATION. This yellow LED lights when chest 
expands with each draw of breath and can also be 
seen on the respiration waveform display as the 
rising portion of each wave. 


(30) RESPIRATION DISPLAY OFF. Turns off the 
RESPIRATION waveform display; however, the 
digital display will monitor the respiration rate (with 
RESP pushbutton depressed) regardless of the 
DISPLAY OFF pushbutton setting. 


Side Panel (Fig. 2-5) 


ECG LEAD CHECK. These three terminals provide 
a test signal for checking cable defects, electrode 
wire defects, circuit operation, and ORS detector 
function. When the patient wires are connected to 
the ECG LEAD CHECK terminals, an ECG lead 
selector button is pushed in, and the ECG SIZE 
control is centered (on midrange mark), the display 


should be: 

Lead Display 
I 2 centimeters of positive-going signal. 
П 3 centimeters of positive-going signal. 


III 1 centimeter of positive-going signal. 


If the LEAD FAULT LED lights, 
electrode wires may be defective. 


the cable or 
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Rear Panel (Fig. 2-6) 


ALARM LOUDNESS. Adjusts the loudness of the 
audible alarm signal. Set fully clockwise if 
maximum loudness is desired. Audible alarm will 
be turned completely off if control is fully 
counterclockwise. 


TEMPERATURE SENSOR INPUTS. Connect only 
Yellow Springs Instrument Co. 700 series dual- 
thermistor temperature probes. The two temperature 
inputs may be utilized individually (INPUT A or B) for 
separate temperature measurements, or together 
(both INPUTS A and B) for difference temperature 
measurements, as selected on the front panel. 


(34) °C/°F. Switch selects temperature scale for both 
temperature channels. 


GND. Provides an additional grounding point (there 
is one in the power cord) for the instrument case. 
When the power cord is not connected to a power 
source, the case should be grounded using the 
GND. This provides added protection against any 
voltage source which may contact the case, 
reaching the patient. Grounding through the power 
cord requires an appropriate three-wire outlet. Do 
not use a three-terminal to two-terminal adapter. 
See “Grounding” in the Safety Information section. 


ECG/RATE OUTPUT. Provides two output signals 
through a stereo phone jack. The tip is the ECG 
signal times 1000 gain. The ring is a heart rate 
trigger signal. The heart rate trigger signal 
amplitude is +5.5 volts at 12 milliamperes with a 
duration of approximately 68 milliseconds. 


(37) ALARM. Provides for remote indication and 
resetting of alarms through a stereo phone plug. 
Shorting the phone plug tip to the barrel (ground) 
resets the alarm (providing the alarm violation has 
been corrected). The ring provides a 12 mA signal 
to indicate an alarm condition. 


(38) PRESS/PULSE RESPIRATION OUTPUT. 
Provides two output signals through a stereo phone 
plug. The tip provides a pressure/pulse output of 
0.5 volt for each centimeter of displayed signal. The 
ring provides a respiration signal output of 0.5 volt 
per centimeter of displayed signal on the screen. 


(39) Ac Power Cord and Plug. Permits connection to 
the power line for ac operation and battery 
charging. 
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ECG LEAD CHECK 
DANGER CAUTION LA 
EXPLOSION HAZARD ELECTRIC SHOCK HAZARD BLACK 
IF USED IN THE PRESENCE ОЕ DO NOT REMOVE COVERS 
FLAMMABLE ANESTHETICS REFER SERVICING TO QUALIFIED 
SERVICE PERSONNEL 


ECG/RESPIRATION 
PATIENT CONNECTION 
ELECTRICALLY ISOLATED 
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Figure 2-5. Side panel ECG LEAD CHECK terminals. 
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Figure 2-6. Rear panel controls and connectors. 
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LINE VOLTAGE RANGE. This switch is a 
screwdriver-operated slide switch. It must be set to 
indicate the proper ac power-line voltage range 
(115 or 230 V ac). 


CIRCUIT BREAKERS. Provides line-voltage circuit 
breakers to protect the instrument under fault 
conditions. The LINE VOLTAGE RANGE switch 
automatically selects the appropriate circuit breaker 
(115 or 230 V ac). Press the extended button to 
restore the line voltage. 
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(42) PULSE SENSOR INPUT. Permits connection of 
the pulse sensor cable to the instrument. 


(43) PRESSURE TRANSDUCER INPUT. Permits 
connection of the pressure transducer cable to the 
instrument. 


ECG/RESPIRATION INPUT. Permits connection 
of the patient cable to the instrument. 


Section 3- 413 


THEORY OF OPERATION 


This section describes the operation of the circuits in the 413 Monitor. 


In general, most circuitry is confined to 10 circuit boards. The Main board, which is the largest, is mounted horizontally 
on the lower part of the monitor and contains the Trace Chop Multi, Vertical Amplifier, Sweep Trigger, Sweep Generator, 
Horizontal Amplifier, Audio Amplifier, Power Supplies, and Battery Charger circuitry. Five boards (ECG, Respiration, 
Pressure/Pulse, DVM, and High-Voltage) are plugged on top of the Main board. The Conditioner board is plugged on the 
bottom of the Main board. The remaining three boards (Readout Switch, Sweep Switch, and Display) are mounted to the 
front subpanel. 


The QRS-beat and alarm speaker is located inside the left-side frame, near the front of the monitor. The power transformer, 
with all other ac-line-voltage circuitry, is mounted to the rear panel. 


The Functional Block Diagram, in the Diagrams and Circuit Board Illustrations section, shows major circuit and signal flow 
and can be used to get a general overall understanding of circuit relationships. Detailed schematics of each circuit are also 
located in the Diagrams section at the back of this manual. Refer to these schematics throughout the following circuit 
description for specific electrical values and relationships. 


ECG BOARD <)> 


ECG BOARD CIRCUIT FUNCTIONS 


The ECG circuit (Figs. 3-1 and 3-2) accomplishes the 
following: 


1. Amplifies the ECG signal (three input lead 
configurations). The circuit provides extremely low- 
leakage isolation (less than 5 дА rms at 120 У ac 60 Hz) 
between patient and monitor. The input circuitry is 
protected for use during defibrillation and electrocautery. 


2. Indicates when a fault exists in ECG input cables, wires 
electrodes, etc. 


3. Provides ECG output signals to a rear-panel jack. Output 
amplitude is fixed at X1000 of the input signal. 


4. Provides an amplified ECG display signal, whose 
amplitude is variable with the ECG SIZE control. When only 
the ECG channel is on (single trace), the display baseline is 
positioned to the screen center. When the pressure/pulse 
and/or respiration channel is also displayed, the ECG 
display baseline is positioned about 2 centimeters above 
the screen center. 


5. Provides a logic signal to indicate whether the ECG 
channel if off or on. The signal goes to: 


a. The Main board to allow display of this channel either in 
single or multi-trace depending on the status of the 
pressure/pulse or respiration channels. 


b. The Main board to select the trigger source, either from 
the ECG channel (ECG on) or from the pressure/pulse 
channel (ECG off). 


c. The Pressure/Pulse board to set the pulse display 
baseline at the screen center for pulse only, or about 2 
centimeters below screen center when both pulse and ECG 
are selected. 


d. The Respiration board to set the respiration display 
baseline at the screen center, 2 centimeters below screen 
center, or 2 centimeters above screen center, depending on 
the status of the ECG, pressure, or pulse channels. 


6. Provides an ECG (QRS) trigger to the Main board for 
digital display of heart rate, sweep triggering, beat tone, 
analysis of heart rate alarm conditions, and to the RATE 
OUTPUT connector on the rear panel. 


ECG AMPLIFIER CIRCUIT OPERATION 


The ECG signal enters the Floating Input Amplifier (Fig. 3- 
1) through three electrode wires. One of the wires is the 
signal reference and the other two are used for a 
differential input signal. The ECG pushbuttons are used to 
select any pair of wires as the input signal. Respiration 
signal is picked off through T162 from leads RA and LA. 


The ECG patient cables contain a resistor in series with 
each input wire. These resistors, and the input protection 
circuit, protect the Floating Input Amplifier during 
defibrillation and electrocautery. 


A very small amount of current (1 nA) is injected into the 
patient electrodes. When this current is interrupted in any 
input wire (as when a wire breaks), the LEAD FAULT 
indicator lights. 


The input amplifier is isolated from the other circuitry 
and from the monitor chassis. The shield covering the 
Floating Input Amplifier circuitry and the shield in the 
patient cable are connected to the floating ground point 
to reduce ac interference. 


The Floating Power Supply and 250 kHz Converter 
provides the power for the Floating Input Amplifier 
through transformer T110. The circuit is designed so that 
the amplified ECG signal varies the load on the 
transformer, causing the supply current to change. This 
changing current becomes an amplified voltage signal at 
the output of the Current-to-Voltage Converter. 
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The Current-to-Voltage Converter provides ECG signals 
to the Pacer Detector and ORS Detector, and the input 
signal to the Ac-Coupled Amplifier. 


The Ac-Coupled Amplifier provides the remainder of the 
needed gain and determines the high- and low-frequency 
response of the ECG channel. Gain and dc level are set by 
the two calibration adjustments in this circuit. Output of 
this amplifier provides the ECG output о the rear panel and 
the input to the Display Amplifier. 


In the Display Amplifier, ECG-display-signal amplitude 
can be varied with the SIZE control. This control does not 
change the ECG-output-signal amplitude to the rear 
panel. A logic signal, from the Pressure/Pulse board, 
positions the ECG-display baseline for single or multi- 
trace operation. 


250 kHz Converter 


This circuit consists of Q116, Q117, a transformer (T110), 
and a rectifier-filter circuit. The Converter produces an 
approximate 250-kHz trapezoidal wave. The frequency is 
dependent upon the load on the Converter. Transformer 
T110 is insulated for at least 5 kV. 


Floating Input Amplifier 


Circuit protection is provided against excessive input 
voltages to the input amplifier during electrocautery and 
defibrillation. Input voltage is limited by DS131, DS141, 
DS161, R136, R166, CR135, CR136, CR165, CR166, 


VARIABLE- 
AMPLIFIER U306D 


AUTOMATIC- 
GAIN CONTROL 
0373, 0333, 0334 
03068 


ав5 
DETECTOR DETECTOR- 
DISABLE 
0381, 0384, 0392, CR352, 


ЕШТЕВЕО PACER 


ECG SIGNAL 
FROM U181B-7 


LEAD FAULT 
OR ECG OFF 
FROM CR257 
& CR258 


ABSOLUTE- 
GAIN DIFFERENTIATOR VALUE 
DETECTOR 
U306C, U321 U306A 
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VR145, VR146 and the 1 kQ resistors in the patient 
cable. Capacitors C131, C141, and C161 reduce radio- 
frequency interference from TV and radio signals and 
electrocauterizers. Resistors R136 and R166 also provide 
patient protection in case of circuit failure. Resistors 
R135 and R165 supply about 1 nanoampere of current to 
the patient electrodes. If this current is interrupted (wire 
breaks or high electrode resistance), the display will shift 
off screen and the LEAD FAULT indicator will light. 


The input Amplifier is a differential-input, single-ended 
output circuit consisting of balanced transistors Q139A 
and Q139B and output amplifier U147B. The output of 
U147B varies the current through R157 in proportion to the 
ECG input signal. The differential gain of the amplifier is 
determined by feedback dividers R151/R153 and 
R157/R158. The gain at TP151 is about 9.5 times the 
input signal. 


U147A maintains the junction of R153 and R157 at Ovolts 
(referenced to the floating ground), which permits R156 to 
set a constant current through Q139A and 01398, 
reducing the ac common-mode signals to a very low level. 


When no signal is applied, there should be about O volts at 
TP151 and at the junction of R153 and R157. Under this 
condition, R152 current is about 5 mA. 


R152 current comes from the +10V supply, through U147B 
and to the -10 V supply. When a signal enters the input 
amplifier, the current through R152 increases or decreases 
changing the load on the 250 kHz Converter. 


ORS-LEVEL QRS-TIMER 
DETECTOR MODULATOR 

VR349 Q367 
Q341, 0360 | 
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Figure 3-2. QRS Detector block diagram. 


Theory of Operation—413 


Current to Voltage Converter 


Feedback action of U181B maintains O volts at pin 2 of 
T110, by way of R181. Input Offset Null (R180) is adjusted 
so that pin 2 of T110 is Ovolts when no signal is applied to 
the ECG INPUT. 


The ECG input signal thus varies the current in the 250 KHz 
Converter. Since the current through R180 and R179 is 
constant, the current through R181 will change. The 
changing current in R181 is produced by a voltage at the 
point of U181B that is 20 times the ECG input signal. The 
gain is determined by the Floating Input Amplifier gain at 
TP151, the turns ratio of T110, and the ratio of R181 to 
R152. 


R183 and C183 filter most of the inverter hash from the 
signal. Remaining hash is removed by the Ac-Coupled 
Amplifier. 


Ac Coupled Amplifier 


U187 and associated circuitry make up a special form of 
non-inverting amplifier with upper and lower bandwidth 
limits. 


Short-duration overdrive signals will not shift the display 
baseline significantly because ac-coupling capacitor 
C202 is in the feedback circuit. The matched field-effect 
transistors Q207A and 02078 are connected as a source 
follower and raise the load impedance to the ac-coupling 
network, R203, R204, and C202. 


The X50 amplifier gain is determined by R187, R186, R194, 
R195 (Gain) and R197. High-frequency bandwidth is 
determined by R187, R186, and C192.’ Low frequency 
bandwidth is determied by C202, R203, and R204.' 


R187 and R186 limit the input dynamic range of the 
amplifier to +7.5 V, corresponding to a +375 mV dc offset at 
the ECG INPUT connector. This allows the LEAD FAULT 
indicator to be on when the input ас offset exceeds the 
+375 mV limit. 


Display Amplifier 

The X1000 ECG signal from pin 1 of U187A goes to the 
Display Amplifier, which consists of U215C and U215B. 
U215C is an inverting operational amplifier with R206, 
R210, and R226 making up the gain-determining divider. 
The SIZE control R210 varies the gain approximately from 
X1/3 to X3 with X1 gain at R210 mechanical center. 


U215B is an inverting operational amplifier with a gain of 
1/2. R231 and R223 set the dc level of the ECG signal 
depending upon the status of the pressure/pulse channel 
as detected at the cathode of CR223. 


Trace Recovery & Lead Fault 


The Trace Recovery circuit speeds up the return of an off- 
screen signal. When the dc level at pin 1 of U215A 
exceeds +1.0 V (corresponding to +4 centimeters on the 


screen), Q236 conducts, shunting R236 across 
R203/R204 to speed the charging of C202 in the Ac- 
Coupled Amplifier. 


U215A, CR244, and CR246 act as a full-wave rectifier so 
that Q236 will turn on regardless of the polarity at pin 7 of 
U215B. 


C238 delays 0236 turn-on so that short-duration overdrive 
signals (such as pacer signals) will not affect 0236 and the 
lead-fault circuits. C238 also delays 0236 turn-off to allow 
the recovery action to return the trace to its quiescent level. 


When the ECG input dc offset exceeds about +375 mV, 
the LEAD FAULT LED (light-emitting-diode) lights. When 
the ECG channel is off, a positive signal through CR249 
keeps the LEAD FAULT LED turned off. A high signal 
through CR257 disables the QRS detector when the 
LEAD FAULT LED is on. 


Channel Off Sense 


This circuit consists of Q252 and Q255 which provides a 
logic signal to indicate whether the ECG channel is on or 
off. 


When the ECG channel is off, the voltage at the base of 
Q252 is positive, which produces a 7-volt HI signal at the 
collector of Q255. This HI (off) signal keeps the LEAD 
FAULT LED off and also goes to the Pressure/Pulse, 
Respiration and Main boards to establish single or dual- 
trace conditions (when the pressure/pulse and/or 
respiration channel is on). 


+5 V and -5 V Supplies 


These supplies provide power to the 250 kHz Converter 
and Input Offset circuitry. The +5 Vi current is supplied 
from the +7 V supply thru 0291; the -5 Vi current is 
supplied from the -7 V supply thru Q297. The regulated 
+5 М from the power supply provides the reference 
voltage, non-inverted thru amplifier 0291А/0291 for +5 
Vi, and inverted thru amplifier 02918/0297 for -5 V1. 


ORS DETECTOR CIRCUIT OPERATION 


The ORS Detector (Fig. 3-2) evaluates the content of the 
incoming ECG signal to determine when the ORS portion of 
the waveform occurs. The QRS segment has at least one 
slope which has a greater rate of voltage change for a 
longer period of time than other segments of the ECG 
waveform. When a QRS segment is detected, ап ECG 
trigger pulse is generated that triggers the sweep and 
heart-rate beat tone, and supplies rate information to the 
rate-limit alarm circuits. 


The ECG signal passes through the Variable-Gain 
Amplifier, the Differentiator, and a full-wave rectifier 
(Absolute-Value-Detector). The resulting positive signal 
contains one or more large, relatively wide, essentially 
sinusoidal pulses for each QRS segment at the input. Feed 
back through the Automatic-Gain Control circuit maintains 
pulse amplitude at about 3-4 volts. 


'For diagnostic bandwidth of 0.05 Hz to 100 Hz, P187 can be removed. This disconnects C199 and R204 from the circuit. 
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Those portions of the pulses over 1 volt pass through the 
QRS Level Detector to the ORS Timer. The first pulse 
greater than 5 ms that enters the ORS Timer circuit 
produces the ECG Trigger. Any other input pulses (і.е., 
pulses caused by T-waves) which occur in less than 150 
ms after the first pause, are ignored. 


The Pacer Detector circuit prevents pacer signals from 
producing a ORS trigger signal by shutting off the ECG 
signal in the ORS Level Detector circuit during the pacer 
pulse. Lead Fault and ECG Off signals also prevent ECG 
triggers. 


Variable Gain Amplifier 


U306C is a non-inverting operational amplifier. Variable- 
gain feedback to U306C is provided through the 
operational transconductance amplifier U321. The gain of 
the operational transconductance amplifier varies in 
direct proportion to the current into pin 5 and the value of 
R321. The Automatic Gain Control circuit varies the 
current of pin 5 of 0321 from 3 to 300 ДА. A current of 
300 мА into pin 5 sets the gain of 0321 to 100, and the 
over all gain of the Variable Gain Amplifier to 1. A 
current of З мА into pin 5 sets the gain of U321 to 1 and 
the overall gain to 100. 


The RC combination of R321/C321/C322 provides a 
low-frequency rolloff of about 1 Hz. 


Differentiator and Absolute Value Detector 


Signals from the Variable Gain Amplifier at TP306 are 
differentiated and inverted through U306D. The 
differentiated signal is then full-wave rectified through 
CR317 for the rising portion, and through U306A (X1 
inverting amplifier) and CR316 for the falling portion. This 
full-wave rectifier action produces (at TP317) two 
positive-going pulses for each positive or negative-going 
pulse into U306C, one pulse for the rising portion and the 
other for the falling portion. 


ORS Level Detector 


The base of 0360 is set at +1 volt so that pulses at TP317, 
which are +1 volt or greater, pass through CR354 to the 
ORS Timer. The base of 0341 is set at +3 volts so that 
pulses at TP317, which are +3 volts or greater, pass 
through CR351 and turn on the Automatic Gain Control 
circuit. 


QRS Timer 


When the ORS Level Detector detects a pulse over 1 volt, 
from TP317, 0360 turns on causing Q363 to turn off. (Prior 
to this, 0363 was saturated and C363 was discharged.) 
When Q363 is turned off C363 starts charging toward -7 
volts. After about 5 milliseconds (depending on the action 
of Q367 and associated circuitry), pin 2 of U371 reaches 
the lower threshold point (about -2.3 V), causing pin З to go 
HI to produce the leading edge of the ECG Trigger. When 
U371 switches, pin 7 is released and C371 starts charging 
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towards +7 volts. When pin 6 of U371 reaches the upper 
threshold point (about +2.3 V), pin 3 goes LO. The ECG 
trigger pulse at TP371 has a duration of about 150 
milliseconds. 


QRS Timer Modulator 


0367 provides noise immunity for the ECG trigger circuitry. 
If considerable 60 Hz or other noise is present, C363 charge 
time will be lengthened to a maximum of 8 milliseconds to 
prevent 0371 Кот triggering on the noise. If the noise level 
is low, C363 will charge at the normal rate (about 5 
milliseconds). 


Automatic Gain Control 


When a pulse at TP317 is 3 volts or greater, Q341 turns on, 
Q333 and Q334 turns on, and the current into pin 5 of 
U321 is increased. The increase in current into U321 
increases the negative feedback in U306C and decreases 
the gain. 


If a ORS signal is not present for several seconds, pin 3 of 
U371 remains LO and cuts off Q373 long enough for C373 
to charge and turn on CR343. This quickly reduces the 
current through Q333 and 0334 and increases the gain of 
the Variable Gain Amplifier to maximum. When the ORS 
signal returns, VR349 conducts through R349 to rapidly 
reduce the gain to normal. 


When the ECG signal at TP306 exceeds * or -7 volts, pin 7 
of 03068 goes НІ and turns on Q334 harder. This 
decreases the gain of the Variable Gain Amplifier and 
provides greater current output from U321 to charge C321- 
C322 to accommodate any dc level changes at TP183. 


QRS Detector Disable 


When the ORS signal exceeds + or -7 volts and pin 7 of 
U306B goes HI, C389 charges, CR389 turns on, and CR391 
turns off. This allows the *7 volts through R391 to turn on 
Q392, and pulls CR352 and CR353 below *1 V, thus 
disabling the ORS Detector. A HI signal from CR257 and 
CR258, due to a lead fault or to the ECG channel being off, 
also causes 0392 to turn on and disable the ORS Detector. 
A HI pulse from the Pacer Detector momentarily turns on 
0392 to disable the ORS Detector during a pacer signal. 


Pacer Detector 


This circuit keeps pacer signals from entering the 
Automatic Gain Control an the ORS Timer circuits. U181A 
is a differentiator with limited upper bandwidth. A pacer 
pulse at the input to C378 produces an output at pin 1 of 
U181A. When the pulse at pin 1 exceeds + or -5 volts, а 
negative output at the collector of Q381 triggers Q384 into 
conduction. This action discharges C387 in the positive 
direction, which causes 0392 to saturate and pull the 
cathodes of CR352 and CR353 below the *1 volt. This 
clamps the 0341 and 0360 emitters below +1 volt to lock 
out signals to the Automatic Gain Control and QRS Timer 
circuits for the duration of the Pacer Detector output 
pulse (about 50 milliseconds). 
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RESPIRATION BOARD CIRCUIT FUNCTIONS 


The Respiration circuit (Fig. 3-3) accomplishes the 
following: 


1. Provides a 50 kHz signal to ECG patient cable leads LA 
and RA to measure patient chest impedance. The circuit 
has the same isolation and protection characteristics as the 
ECG input circuit. 


2. Amplifies the detected respiration signal. 


3. Indicates when a fault exists in the input cables, wires, 
electrodes, etc. 


4. Provides an amplified respiration display signal 
(amplitude variable with RESPIRATION SIZE control). 
Display baseline is positioned approximately at screen 
center, 2 centimeters above, or 2 centimeters below, 
depending upon status of other channels. See Table 3-1. 


5. Provides a logic signal to the Conditioner board to 
indicate whether respiration channel is off or on. This 
signal is used to blank the digital readout of respiration rate 
when the respiration channel is turned off. 


6. Provides a logic signal to the Pressure/Pulse board to 
allow display of the respiration channel. This logic signal 
also sets the baseline of the pulse display. 


7. Provides an inspiration trigger to the Conditioner board 
for digital display of respiration rate and for analysis of 
respiration-rate-alarm conditions. 


RESPIRATION AMPLIFIER CIRCUIT OPERATION 


Respiration signal is produced from the change in patient 
chest impedance that is measured across the LA and RA 
leads of the ECG patient cable. 


A 50 kHz Oscillator signal is sent to the patient through 
7422, T162 on the ECG board, and patient cable leads. 


The chest impedance change (about A 1 О) isreflected back . 


into Т422 and detected by the Synchronous Detector to 
produce a respiration signal at TP441. 


The respiration signal is amplified to produce the 
respiration wave used for the crt display. The respiration 
signal is also processed by the Inspiration Detector to 
produce the respiration trigger. 


Logic signals indicating the status of the ECG and 
Pressure/Pulse channels select the appropriate 
respiration baseline position through the Respiration 
Trace Positioning Multiplexer. 


50 kHz Oscillator 


The oscillator consists of Operational Transconductance 
Amplifier, 0408, and parallel resonant circuit 1409 and 
C409. Positive feedback is provided from pin 6 to pin 3 of 
0408. The output of the oscillator at pin 6 of 0408 isa 5 
volt peak-to-peak sinewave. 
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0412 is a 2X non-inverting amplifier. The output of U412 at 
ТР415 is a 10 volt peak-to-peak sinewave. The sinewave at 
ТР415 is half-wave rectified and filtered by CR411 and 
C407 and fed back to bias input of 0408 to keep the 
oscillator output amplitude constant. 


0406 turns the oscillator off and on depending on the 
position of RESPIRATION switch 5470. When the 
respiration channel is on, S470 is open and the base of 
0406 is at about -7 V. This keeps 0406 off and the 
oscillator running. When the channel is off 5470 is closed 
+7 V is applied to R406 turning on 0406, and the 
oscillator is turned off. 


Synchronous Detector 


The 10 V peak-to-peak sinewave at TP415 appears across 
R423 causing a 2 mA peak-to-peak sinewave to appear in 
the primaries of T422 and T162. 


C162 and L162 make up a series resonant trap at 5O kHz, 
effectively causing T162 secondary windings to be in 
series. T162 turns ratio between primary and secondary is 
10:1. Thus, a 200 „A, peak-to-peak (70 ША rms), 50 kHz 
sinewave is present at patient cable leads LA and RA. 


Static chest impedance can vary from O to 1500 ohms. 
Since there is a 1 КО resistor in each of the patient cable 
leads, the impedance seen in the secondary of T162 will be 
between 2 КО and 3.5 КО. The chest impedance is reflected 
through T162 secondary to the T422 secondary at pins 1 
and 3. This results in a 400 mV to 700 mV (550 mV mean), 
50-kHz signal at pin 2 of Synchronous Detector U430. 


When the static chest impedance is at the mean value of 
7500, the 50-kHz sinewave at pin 2 of U430 is 550 mV. The 
Null adjustment, R425, is set so that the same amplitude 
sinewave appears at pin 10 of U430. This causes the output 
at TP441 to be at ОМ dc. With static chest impedances other 
than 750 Q, the dc level at TP441 will be shifted plus or 
minus accordingly. 


During inspiration (expansion of chest cavity), the static 
chest impedance changes about 1 О. This impedance 
change is reflected back to T422 to produce а 200 им 
change in the amplitude of the 50-kHz sinewave at pin 2 
of 0430. Тһе 200 „V change at ріп 2 becomes the 
respiration signal at TP441. 


The Synchronous Detector is driven by a 50-kHz 
squarewave at pins 1 and 11. The squarewave is produced 
by limiting the 10 V peak-to-peak sinewave from the 50 kHz 
Oscillator to =0.6 V with R427, CR427, and CR428. When 
the squarewave is at +0.6 V, transistors at pins 1 and 11 are 
on; when the squarewave goes to —0.6 V, transistors at pins 
4 and 8 are on. The output from U430 drives operational 
amplifier 04398. Components C439, R441, and C441 filter 
out the 50 kHz ripple, leaving a dc voltage level. 
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Figure 3-3. Respiration amplifier block diagram. 
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Ac-Coupled Amplifier 


U446 and associated circuitry make up a special form of 
non-inverting amplifier with upper and lower bandwidth 
limits similar to that in the ECG channel. 


Short duration overdrive signals will not shift the display 
baseline significantly because ac-coupling capacitor C461 
is in the feedback circuit. The matched field-effect 
transistors Q461A and 04618 are connected as a source 
follower, and raise the load impedance to the ac-coupling 
network R473-C461. 


The X200 amplifier gain is determined by R449, R446, 
R447, R450 and R452. High-frequency bandwidth (4 Hz) 
is determined by R446, R447, and C449. Low-frequency 
bandwidth (0.1 Hz) is determined by C461 and R473. 


Display Amplifiers 


The 1 V/Q respiration signal from pin 1 of U446A goes to 

inverting operational amplifier U466C. The gain of this 
amplifier is determined by R468, R469, and R470. The gain 
is variable with the SIZE control (R470) from X1/3 to X3. 
Gain of X1 is at R470 mechanical center, as marked by the 
dot on the front panel. 


U439A is a X1 inverting operational amplifier which 
provides the respiration signal to the RESPIRATION 
OUTPUT jack. 


TABLE 3-1 
Respiration Trace Positioning Logic 


Channels Trace Positioning Logic Signals Respiration Trace 
Displayed Positioning Position With Respect 
In Addition Pulse/Press P/P Display ECG Off Level Output To Graticule Center 
To Resp J400-25 Off J400-26 J400-24 Pin 3, U592 | -2 cm | Center| +2 ст 

МОМЕ 

(Resp ONLY) HI HI О pA (NC) X 

Press 

ECG LO LO LO +100 дА X 

NONE 

(Resp ONLY) LO О ША (NC) X 

Pulse 

ECG HI LO LO O uA (NC) X 
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U466B is an inverting operational amplifier with a gain of 
1/2. Its output provides the respiration wave that goes to О 


the vertical amplifier for the crt screen display. Тһе 
Respiration Trace Positioning circuit sets the dc level of the 
respiration signal according to the status of the 
pressure/pulse and ECG channels. 


Trace Recovery 


The Trace Recovery circuit speeds up the return of an off- 
screen signal. When the dc level at pin 7 of U466B exceeds 
+1.0 V (corresponding to +4 centimeters on the screen), 
0474 conducts, shunting R474 across R473 to speed the 
charging of C461 in the Ac-Coupled Amplifier. 


Components U466A, CR482, and CR481 act asa full-wave 
rectifier so that 0474 turns on regardless of the polarity at 
pin 7 of U466B. 


Capacitor C476 delays 0474 turn-on so that short-duration 
overdrive signals will not affect the 0474 and lead-fault 
circuits. C476 also delays 0474 turn-off to allow the 
recovery action to return the trace to its quiescent level. 


Respiration Trace Positioning 


U591 and U592 make up the Respiration Trace Positioning 
circuit. The output (pin 3) of U592 adds positioning current 
to the input of U466B at +100 да, -100 дА, ог O мА 
depending on the status or pressure/pulse and ECG 
channels. See Table 3-1 for trace positioning logic. 
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INSPIRATION DETECTOR CIRCUIT OPERATION 3 to ЗОО WA. A current of ЗОО дА into pin 5 sets the gain of 
U523 to 100, and the over-all gain of the Variable-Gain 
Amplifier to 1. A current of З мА into pin 5 sets the gain of 
U523 to 1, and the over-all gain to 100. 


The Inspiration Detector circuit (Fig. 3-4) evaluates the 

content of the incoming respiration signal at TP441 to 

determine when inspiration (air drawn into lungs) occurs. 

The Inspiration Detector recognizes only positive-going 

slopes lasting at least 100 milliseconds. The components R521, C521, C522 provide low-frequency 
rolloff of about O.1 Hz. 


When an inspiration signal has been detected, a 
respiration trigger pulse is generated that supplies Differentiator and Absolute Value Detector 


respiration rate information to the rate and alarm circuits. Respiration signal from the Variable-Gain Amplifier at 


TP506 are differentiated and inverted through U506A. The 


The respiration signal passes through the variable-Gain differentiated signal is then again inverted through U5O6D 
Amplifier, the Differentiator and the Absolute-Value- and half-wave rectified through CR516. The resultant 
Detector. The resulting signal at TP517 is a positive-going signal at TP517 is one positive pulse for each rising portion 
pulse representing only the rising portion of the respiration of the respiration signal. 


signal. Feedback through the Automatic-Gain Control 


circuit maintains pulse amplitude at about 3 to 4 volts. Inspiration Level Detector 


The base of Q560 is set at *1 volt so that pulses at TP517, 


The portion of the pulse at TP517 over 1 volt passes which are +1 volt or greater, pass through CR554 to the 


through the Inspiration Level Detector to the Inspiration Inspiration Timer. Q541 base is set at *3 volts so that 

Timer. Only a pulse greater than about 100 milliseconds ў ; 

duration eh 2. iration trigger. Pulses of shorter pulses ар TEBII. MANU ага 23 Valls ы) p ақ 
lon prod p gger. through CR551 and turn on the Automatic-Gain Control 

duration are ignored. circuit. 


The Inspiration Detector is disabled when a lead fault ET А 

occurs ог when the RESPIRATION SIZE control is turned Inspiration Timer 

fully counterclockwise to the OFF position. When the Inspiration Level Detector detects a pulse over *1 
volt from TP517, Q560 turns on causing 0567 to turn off. 
(Prior to this Q567 was saturated and C567 was 


Variable-Gain Amplifier discharged.) When Q567 is turned off, C567 starts 
U506B is a non-inverting operational amplifier. Variable- charging towards -7 volts. After about 100 milliseconds, 
gain feedback to U506B is provided through the operational pin 2 of U571 reaches the lowest threshold point (about 
Ө transconductance amplifier U523. The gain of U523 varies -2.3 V), causing pin 3 to go HI to produce the leading 
in direct proportion to the current at pin 5. The Automatic- edge of the respiration trigger. At the time 0560 turns 
Gain Control circuit varies the current at pin 5 of U523 from on, which discharges C571 and holds U571 pin 3 HI. 


VARIABLE- ABSOLUTE- INSPIRATION INSPIRATION 
GAIN VALUE LEVEL 

AMPLIFIER DIFFERENTIATOR DETECTOR DETECTOR 0567, Q563 
U506B U506D 0541, 0560 0571 
0523 


RESP SIGNAL 
FROM TP441 


AUTOMATIC 
GAIN CONTROL 
Q533, Q534, 
Q574, U506C 


INSPIRATION 


FROM СН485 
CR486 
TRACE RECOVERY DETECTOR 


IRCUIT DISABLE 
ue Q582 


2277-51 


Figure 3-4. Inspiration detector block diagram. 
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When the respiration pulse at TP517 drops below *1 volt, 
Q563 is turned off, allowing C571 to charge toward *7 
volts. When pin 6 of U571 reaches the upper threshold 
point (*2.3 V), pin 3 goes LO. The respiration trigger 
pulse at TP571 has a duration of about 150 milliseconds 
longer than the respiration pulse at TP517. 


Automatic-Gain Control 


When a pulse at TP517 is *3 volts or greater, 0541- 
0533-0534 turn on, and the current into pin 5 of U523 
is increased. The increase in current into U523 increases 
the negative feedback in 05068 and decreases the over- 
all gain. 


If a respiration signal is not present for several seconds, 
pin З of U571 remains LO and cuts off 0574 long enough 
for C574 to charge and turn on CR543. This quickly 
reduces the current in Q533 and 0534, and increases 
the gain of the Variable-Gain Amplifier to maximum. 
When the respiration signal returns, VR549 conducts 
through R549 to rapidly reduce the gain to normal. 


When the respiration signal at TP506 exceeds * or -7 
volts, pin 8 of U506C goes НІ, turning on 0534 harder, 
thus decreasing the gain of the Variable-Gain Amplifier. 


Inspiration Detector Disable 


When the respiration signal exceeds * or -7 volts and pin 
8 of U506C goes HI, C579 charges, CR579 turns on апа 
CR581 turns off. This allows the *7 volts through R581 to 
turn on Q582 and pull CR552 and CR553 below *1 volts, 
thus disabling the Inspiration Detector. A HI signal from 
CR485 or CR486, due to a lead fault or to the respiration 
channel being turned off (S470 closed) also causes 
Q582 to turn on and disable the Inspiration Detector. 


PRESSURE/PULSE BOARD > 
PRESSURE/PULSE BOARD CIRCUIT FUNCTIONS 


The Presssure/Pulse Circuit (Fig. 3-5) accomplishes the 
following: 


1. Provides excitation power to the pressure transducer 
and pulse sensor. 


2. Amplifies the pressure transducer and pulse sensor 
output signals. In the pressure channel, three 
amplification ranges are provided: 


0-125 mmHg, 25-75 mmHg, and 0-25 mmHg. In the 
pulse mode, the relative amplitude of the display is 
variable with the SIZE control. 


3. Provides zeroing for pressure transducer imbalance. 
ZERO control is accessible at front panel. 
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4. Provides 100 mmHg calibration check of pressure 
channel which can be activated by 100 mmHg CHECK 
pushbutton on front panel (100 mmHg display on 0-125 
range and overrange on the other ranges). 


5. Provides an amplifier pressure or pulse output signal 
to a rear panel jack. In pulse mode, output amplitude 
varies with SIZE control setting. 


6. Provides a scaled pressure signal to the Conditioner 
board for derivation of systolic, diastolic and mean 
values. 


7. Provides an amplified pressure or pulse display signal to 
the vertical amplifier. In the pressure mode, the display zero 
is offset three centimeters below screen center (except in 
the 25-75 mmHg range, which is offset 2.5 centimeters 
below the bottom graticule line). In the pulse mode, the 
display baseline is positioned to the center of the screen 
when the ECG and respiration channels are off (single 
trace) or two centimeters below screen center when either 
or both ECG and respiration channels are on. 


8. Provide a logic signal to indicate whether the 
pressure/pulse channels are on or off. This signal goes 
to the respiration board for respiration display baseline 
positioning. 


9. Provides a logic signal to the Conditioner board to 
blank digital readout of systolic/diastolic and mean 
pressure when pulse is selected. 


10. Provides a logic signal to the Conditioner board to 
blank the digital readout of pressure values when no 
pressure transducer is connected to the PRESSURE 
TRANSDUCER INPUT connector. 


11. Provides a logic trigger signal that switches from LO 
to HI during the positive-going portion of a pressure or 
pulse waveform. This signal is sent to the Main board to 
be selected for sweep triggering, heart-rate alarm, beat 
tone, and heart-rate digital display when the ECG 
channel is not on. It also goes to the Conditioner board to 
be used for pulse alarm in pulse mode only. 


12. Provides a logic signal to the ECG board to set the 
ECG display baseline. When both pressure/pulse and 
respiration channels are off, the ECG baseline is set to 
the center of the screen. When either or both 
pressure/pulse and respiration are on, the ECG baseline 
is set two centimeters above screen center. 


PULSE AMPLIFIER CIRCUIT OPERATION 


The pulse circuit consists of a Pulse-Sensor Excitation 
Supply and an ac-coupled Pulse Amplifier to amplify the 
pulse sensor output signal. The pulse sensor consists of 
a light (incandescent or LED) and a photo resistor. Pulse 
signal is produced when the photo resistance changes 
with varying light intensity due to peripheral blood 
volume changes. 
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The pulse signal is amplified by the Pulse Amplifier. A 
Trace Recovery circuit is provided to quickly return large, 
off-screen signals. 


Pulse-Sensor Excitation Supply 


This supply is zener referenced to provide a constant 
output voltage. U639B is an inverting operational 
amplifier with a closed loop gain of less than one with 
respect to the voltage reference. R671 and R667 
determine the gain reduction needed to reduce the -8.2 V 
at zener diode VR670 to *3.6 V at the emitter of 0666. 


Pulse Amplifier 


The Pulse Amplifier consists of three stages (U615, 
06190, and U619A), which remove the dc component 
from the pulse signal, and an inverting operational 
amplifier U639A for pulse signal output. U619A output is 
centered around ground. U615 is an integrator which 
nulls any dc offset. Ac feedback is provided through R623 
and C616 causing the low-frequency rolloff to be about 
E Hz. High-frequency rolloff is determined by C618 and 
C621. 


The pulse signal at pin 1 of U619A is developed across 
the pulse SIZE control and passes through inverting 
operational amplifier U639A. The maximum total gain of 
the Pulse Amplifier circuit, from input at pin 1 of U619D 
to the output at pin 1 of U639A, is about 900. The gain is 
variable by the SIZE control to a minimum of about 45. 


Pulse Trace Recovery 


U619B, U619C, and associated circuitry provide for rapid 
return of off screen pulse signals. 


Pin 10 of U619C is set at -2.5 V and pin 5 of U619B is set 
at *2.5 V. When the pulse signal at pin 1 of U639A 
exceeds -2.5 V, pin 8 of U619C goes HI turning on CR626 
and CR628. This places R624 in parallel with R623, thus 
raising the lower rolloff frequency. Similarly, when the 
pulse signal at pin 1 of U639A exceeds *2.5 V, pin 7 of 
U619B goes LO and turns on CR627 and CR629. 


PRESSURE AMPLIFIER CIRCUIT OPERATION 


The Pressure Amplifier circuit (Fig. 3-5) is chopper 
stabilized. The excitation voltage supplied to the pressure 
transducer is pulsed to provide part of the chopping 
signal to the amplifier. When the Pressure-Transducer 
Excitation Supply is off, the inputs to the high-gain 
amplifier (U824A and U824D) are effectively shorted 
together through the transducer resistance, creating a 
no-signal condition. When the excitation supply is turned 
on, a pulse whose amplitude is proportional to pressure 
appears at the output of the interstage coupling 
capacitor. 


During the time that the excitation supply is turned off 
(controlled by 62.5-Hz clock pulse) the interstage 
coupling capacitor (C871) is grounded through U741A. 
Thus any input amplifier offset, including drift, 
establishes a charge on C871. At this time, U741D is 
open. 


Shortly before the excitation supply is turned on, U741A 
opens, removing the ground from C871. Now when the 


excitation supply turns on, the pressure pulse appears at 
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U824C output. Since C871 was previously charged to the 
amplifier offset level, only the signal representing the 
pressure level is passed on (dc restoration). 


The sample and hold switch (U741D) now closes, the 
holding capacitor (C874) charges to the new signal level. 
U741D then opens, the excitation supply shuts off, and 
finally U741A closes and again grounds C871. 


All amplification in the pressure channel precedes the 
interstage coupling capacitor. All subsequent stages are 
at unity again. This method of amplification results in 
fewer operator controls. Since all dc offsets of the 
amplifier, including drift, are eliminated by this method, 
there is no need for a ас balance control. The only control 
required is ZERO, which corrects for residual imbalances 
in the pressure tranducer and any unwanted pressure 
head due to elevation difference between patient and 
transducer. 


Pressure-Transducer Excitation Supply 


This excitation supply consists basically of a pair of 
inverting operational amplifiers Q787/U770A апа 
Q767/U770B. The supply provides a pulsed + and -8 
volts (16 V peak-to-peak) output to power the pressure 
transducer bridge. 


When the 62.5-Hz clock pulse (from pin 11 of U737D) 
causes pin 8 of U711D to go HI, CR772 is turned on and 
рт 6 of 07708 starts НІ. Pin 7 starts LO and turns оп 
CR769, reducing the gain to 1. Since pin 5 of U770B is at 
ground, pin 7 is one junction below ground, Q767 is 
turned off, CR767 is turned on, and the emitter of 0767 
is held at zero volts. 


When pin 8 of U711D goes LO, CR772 is turned off, 
causing pin 6 of U770B to start LO. Pin 7 of U770B starts 
HI: turning off CR769 and CR767 and turning on Q767. 
The gain of operational ampifier U770B is then set by 
R769 and R772/R773. This sets the emitter of Q767 at 
+8 V. 


The pulsed +8 volt output at the emitter of Q767 is the 
input to inverting operational amplifier Q787 and U770A 
which produces the pulsed -8 volt output of the excitation 
supply. When the 62.5-Hz clock pulse at pin 10 of U737C 
is НІ, diodes CR792/CR787/CR789 are turned off and 
the gain of U770A is one (determined by R768 and 
R789). Thus the emitter of Q787 is set to -8 volts. 


When the clock pulse at pin 10 of U737C is LO, diodes 
CR792/CR787/CR789 are turned оп and the emitter of 
Q787 is set to zero volts. 


Pressure Input Amplifier 


The + and -8 volt output from the Pressure Transducer 
Excitation Supply is applied to the pressure transducer 
bridge. The output of the transducer bridge is applied 
differentially to U824A and U824D. U824A and 08240 
are non-inverting operational amplifiers with an ac gain 
of about 11. 


Capacitor C827 adds substantial degeneration to the 
amplifier to keep the quiescent dc level low at the output 
of U824B. Since the amplifier is chopper stabilized, flat 
response to dc is not required. 


The outputs of U824A and U824D are applied to 
differential-to-single-ended-out amplifier U824B. The 
output of 08248 is applied to inverting operational 
amplifier UB24C. Pressure display ranges are selected by 
changing U824C input resistance values. The Gage 
Factor adjustment (R865) varies the gain by changing 
U824C feedback resistance. 


The ZERO control R765 provides a * or - offset current to 
the Transducer bridge to correct for residual imbalance. 


The 100 mmHg CHECK pushbutton connects the 8 volt 
side of the excitation supply through a calibration resistor 
(in transducer) to the U824A input, simulating a 100 
mmHg pressure level. 


If no transducer is connected to the input, Q844 turns on 
and disables the pressure channel. 


Clock Divider 


The 2 kHz clock signal from the Main board is divided 
down to 62.5 Hz through U736, U726A, U726B, and 
U726D. A 1-Hz clock signal, for the Pressure/Pulse- 
Respiration trace chopping, is taken off at pin 12 of 
0736. 


Pressure Amplifier Chop Logic 


Fig. 3-6 shows the time relationships between the Clock 
Divider output and transmission gates U741A and 
U741D. The chopping signal is applied to transmission 
gate U741A through delay network C796 and R796. 
CR796 permits only the closing of 07414 to be delayed; 
the opening is not delayed. Similarly, CR797 causes 
C797 and R797 to delay only the closing of U741D. 


Components C794 and R794 cause both turn-on and 
turn-off of the excitation supply to be delayed. When no 
transducer is connected to the PRESSURE TRANSDUCER 
INPUT connector, and R822 is connected to -7 volts, pins 
12 and 14 of U824D go LO, turning off CR842 and 
turning on Q844. The LO at the collector of Q844 holds 
pin 10 of U739C and pin 11 of U739D HI and pin 10 of 
U737C LO. This keeps the Pressure Transducer 
Excitation Supply off. U741A and U741D close, thus 
disabling the pressure channel. 


Pressure Filter 


Components R876, R877, C876, C877, C878 and U872D 
make up a 2-pole, low-pass, Butterworth filter. Primarily, 
this filter smooths the reconstruction of the pressure 
signal which is delivered by the sample and hold 
circuitry. 


Pressure wave output from this filter goes to the 
Press/Pulse selector switch where either pressure or 
pulse display is selected for the crt display. 
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Figure 3-6. Clock-divider output and transmission-gate 
time relationships. 


Pressure Output Amplifier 


This circuit attenuates the pressure wave from the 
Pressure Filter circuit by the same ratio as the signal is 
amplified in the Pressure Input Amplifier. The output is a 
constant 10 mV/mmHg, regardless of gain (range) 
setting. The scaled pressure wave is used to produce 
pressure values for the digital display. 


Pressure/Pulse-Respiration Trace Chopping 


Switches U741B and U741C close to connect the 
respiration and/or pressure/pulse waves to the 
Pressure/Pulse/Respiration Display Amplifier. When 
both channels are displayed simultaneously, U741B and 
U741C are opened and closed alternately by the 1-kHz 
clock from the Clock Divider. Figure 3-7 shows the 
switching logic for this circuit. 


When both pressure/pulse and respiration channels are 
off, a HI signal from pin 12 of U711F is sent to the ECG 
board to position the ECG display to the center of the 
screen. 
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When either or both pressure/pulse or respiration 
channel is on, this signal is LO and the ECG display is 
positioned two centimeters above the center of the 
screen. 


When both pressure/pulse and respiration channels are 
on, pin 5 of U737B is LO and 2-kHz chop blank pulses are 
produced at pin 4 of U737B. 


Pressure/Pulse Trigger Detector 


This circuit converts the pressure or pulse signal, out of 
the Pressure Filter circuit, to a step signal at U702B 
output. The step at U702B output is inverted by U711B. 
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The inverted step triggers the horizontal sweep, rate 
alarm, beat tone, and heart rate digital display when the 
ECG channel is off. 


The trigger circuit produces positive-going step of 
approximately -7 to *7 volts at the inverter output, at 
about 150 millivolts above the most negative excursion of 
the pressure or pulse signal. See Figure 3-8. 


As the input signal goes negative, pin 3 of U702A is 
more negative than pin 2. Pin 1 goes negative, CR702 
conducts, and the charge on C702 goes negative with the 
input on pin 3. 
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Figure 3-7. Pressure/ pulse-respiration trace-chopping logic. 
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The input signal reaches its most negative excursion and 
starts positive. Since pin 2 is held at the most negative 
excursion of the input signal and pin 3 starts positive, 
pin 1 goes positive and turns off CR702. 


Pin 6 of U702B is approximately 100 millivolts below the 
input signal due to current іп R703 (set by R704 to -7 М). 


Pin 7 of U702B is НІ (approximately +5 V). The 
approximately 5 microamperes of R707 current through 
R706 sets pin 5 at about 50 millivolts above the voltage 
on C702. 


When the input signal rises to about 150 millivolts (100 
millivolts plus 50 millivolts) above its most negative 
excursion, U702B switches, pin 1 goes LO, and pin 4 of 
07118 goes НІ. Since pin 7 of U702B has now dropped 
to about -5 volts, pin 5 goes to about 50 millivolts below 
the voltage on C702. 


As the input signal continues to rise, C702 charges 
slowly in the positive direction, as shown in Figure 3-8. 
The input signal reaches its most positive excursion and 
starts back down. Nothing further occurs until the level at 
pin 6 of U702B drops more negative than pin 5 (i.e., 
when the input signal drops below a level 50 millivolts 
above the voltage on C702). 
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Now, U702B switches back, pin 7 of U702B goes HI, and 
pin 4 of U711B goes LO. Thus, the trigger signal is a 
step related to the input signal as shown in Fig. 3-8. 


Pressure/Pulse/Respiration Display Amplifier 


U752A and U752B provide the appropriate signal levels 
for display of the pressure, pulse, or respiration waves. 


Pressure/pulse and/or respiration waves are selected by 
U741B and/or U741C. 


When respiration wave is selected by U741B, the gain of 
0752А is 1 (as determined by 8752 and R723). Diodes 
CR727 and CR728 hold 0752А input level to within O.6 
volts of ground. 


When pressure or pulse is selected by U741C, the gain is 
determined by R752 and R686 (or by R752 and R686 in 
parallel with R696). If pulse, pressure 0-125, or presure 
0-25 is selected, the gain of U752A is 0.5, as determined 
by R752 and R696 in parallel with R686. In the pressure 
mode, R689, R688, and R690 (Trace Zero adjustment) 
are connected to the U752 input to appropriately set the 
pressure-trace zero position on the crt. For the 0-25 апа 
0-125 pressure positions, the trace zero is set to the 
bottom graticule line. 
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Figure 3-8. Pressure/pulse trigger points. 
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Diodes CR752, CR753, and CR754 reduce the gain of 
U752A when the output (pin 1) attempts to go above 
about *1.8 volts. 


U752B is an inverting operational amplifier with a gain of 
1. The output at pin 7 of U752B drives the vertical 
amplifier. 


MAIN BOARD Ф © 


MAIN BOARD CIRCUIT FUNCTIONS 
The Main board circuits accomplish the following: 


1. Select the signal(s) to be displayed on the crt, 
depending upon the status of the pressure/pulse- 
respiration and ECG channels. 


The Trace Switching Logic circuit chops between the 
ECG and the pressure/pulse and/or respiration signals 
to provide a dual- or three-trace display. 


ECG is displayed single-trace when both pressure/pulse 
and respiration channels are off. When the ECG channel 
is off, pressure/pulse and respiration channels are 
displayed single-trace or dual-trace as determined by 
circuitry on the Pressure/Pulse board. When all three 
channels are on at the same time, three traces are 
displayed. 


2. Amplify the selected display signal to drive the vertical 
deflection coil. 


3. Select trigger signal to be used. When the ECG 
channel is on, the ECG trigger signal is selected. When 
the ECG channel is off, the pressure/pulse trigger is 
selected. The selected trigger is used for digital display of 
heart rate, sweep triggering, beat tone, analysis for 
heart-rate alarms, and for RATE OUTPUT on the rear 
panel. 


4. Provide for triggered sweep. A sweep generator signal 
is amplified by the horizontal amplifier to drive the 
horizontal deflection coil. 


5. Provide audio tone for alarm sound or beat tone. The 
circuit is triggered by the selected trigger or gated on by 
an alarm signal from the Conditioner board. 


6. Provide an ECG LEAD CHECK signal to check patient 
cable continuity and ECG amplifier operation. 


7. Provide power and signal distribution between the 


circuit boards. 


8. Provide battery or ac-line voltage to power the 
converter in the primary circuit. When the ac-line plug is 
connected to an ac outlet, the battery will be charging 
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and the monitor will operate from the ac line when the 
POWER button is pushed in. When the ac plug is not 
connected, the monitor will operate from battery power. 


VERTICAL CIRCUIT OPERATION 


The Vertical Deflection circuit amplifies ECG ог 
pressure/pulse-respiration waves, selected by the Trace- 
Switching Logic circuit, and drives the vertical deflection 
coil. 


ECG Off and Pressure/Pulse & Respiration Display Off 
Logic Signals determine whether channels are displayed 
alone or simultaneously. When both channels are 
selected, a 2-kHz clock signal drives electronic switches 
(U1632A and B) which chop between the two channels. 


A 4-kHz crt blanking signal is produced during the 
channel-switching interval to eliminate switching 
transients from the display. The Vertical Boost circuit 
provides for rapid change of deflection-coil current during 
the channel-switching interval. 


Clock Oscillator and Dividers 


Transistors Q1613 and Q1617 make up an 8-kHz 
Oscillator. The frequency is adjustable with R1610. The 
negative-going excursion of the 8-kHz Oscillator output 
at the collector of Q1617 turns on Q1621, producing a 
positive-going pulse which clocks the divide-by-two 
counter, U1623A. The 4-kHz negative-going output at pin 
2 is used for chop blanking and vertical boost. 


The positive-going output at pin 1 of U1623A clocks the 
divide-by-two counter U1623B. The 2-kHz positive-going 
output at pin 13 is used for trace switching, sweep 
triggering, sweep generation, and alarm tone. It also goes 
to the Pressure/Pulse board for pressure/pulse- 
respiration display switching. The negative-going output 
at pin 12 is used for trace switching along with the 
positive-going output at pin 13. 


Trace-Switching Logic 


Transmission gates U1632A and B close to connect the 
ECG or pressure/pulse/respiration waves to the Vertical 
Deflection Amplifier. A НІ at pin 13 of U1632A connects 
the pressure/pulse/respiration wave to U1649. A HI at 
pin 5 of U1632B connects the ECG wave to U1649. 
When the pressure/pulse/respiration and ECG channels 
are on at the same time, U1632A and B are closed and 
opened alternately by the 2 kHz clock signal to display 
channels simultaneously. See Figure 3-9 for switching 


logic. 


Channel Selection Logic 


Pressure/Pulse and Respiration Off signal from the 
Pressure/Pulse board is inverted in U1702A, then 
inverted again in two parallel inverters U1702B and C. 
This is to provide additional fan-out current and to 
standardize logic level voltage. Similarly the ECG Off 
signal is inverted by U1702F and again by U1702E and 
D. 
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Figure 3-9. Trace-switching logic. 
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Vertical Deflection Amplifier 


Integrated circuit U1649 and its associated circuitry, is 
basically a voltage follower configuration of an 
operational amplifier as in Fig. 3-10A. Output current of 
this stage is determined by R1687, which loads the 
amplifier output as shown in Fig. 3-10B. The vertical 
deflection coil is then added in series with the amplifier 
output as in Fig. 3-10C. Thus, Fig. 3-10C is the basic 
circuit for the vertical amplifier. 


Transistors 01666, 01667, 01676, and 01677 are 
current boosters for the operational amplifier output. 
01662 and 01672 provide the interface between the 
output of U1649 and the boost transistors, and allow 
voltage swing up to *35 volts. 


(A) SIMPLE VOLTAGE FOLLOWER. 


4; 


(В) VOLTAGE FOLLOWER WITH CURRENT DEFINED ВУ R1687. 


МЕ 


(С) DEFLECTION COIL IN PATH OF DEFINED CURRENT. 


I 


L1690A 
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Figure 3-10. Vertical-deflection amplifier. 
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DS1648 and DS1649 are light-emitting diodes (used as 
voltage clamps) which limit the input voltage for 01649 to + 
or -1.5 volts. This prevents the amplifier from trying to 
establish unnecessarily high current levels in the vertical 
deflection coil. 


Some rapid changes at the input of U1649, such as the 
chop transition from one trace to another, cannot be 
followed instantaneously by the output. This can create a 
substantial difference between the input and the 
feedback voltages. Therefore, the bi-directional clamp, 
01656 and 01657, limits Q1662 and 01672 collector 
current to a value that is usable by the output stage. 


A 70-microsecond vertical boost pulse from U1633A 
causes 01663, Q1664, Q1673, and Q1674 to switch the 
amplifier power supply from + and -7 volts to + and -35 
volts. This higher voltage decreases the time required for 
the current to change in the vertical deflection coil. 


The chop blank pulse, occurring at the same time that 
the trace is switched, triggers 20-microsecond one shot 
multivibrator U1633B. The vertical boost multivibrator, 
U1633A, can be triggered during the 20 microsecond LO 
at pin 1. If the amplifier begins to limit due to the 
chop transition, Q1656 and Q1657 are turned on. This 
turns on Q1642, causing pin 3 to go HI and release the 
reset. Pin 2 goes HI (after C1641 discharges) to trigger 
U1633A. 


The resultant 70-microsecond (maximum) pulse at pin 13 
of U1633A turns on 01663, 01664, 01673, and 01674 to 
increase the output amplifier collector voltage to + and -35 
volts. 


Capacitor C1641 prevents U1633A from resetting for the 
duration of the vertical boost. Transients, which 
momentarily turn off 01642, cannot cause pin 3 to до LO 
until C1641 has charged through R1641 and R1642. 


HORIZONTAL CIRCUIT OPERATIONS» 


The Horizontal circuit consists of a Trigger Selector, a 
Sweep Trigger Logic circuit, a Sweep Generator, and a 
Horizontal Deflection Amplifier to drive the horizontal 
deflection coil. 


The Sweep Trigger Logic circuit produces an approximate 
5 millisecond selected trigger signal. ECG or 
Pressure/Pulse Trigger signal is selected depending on 
the status of the ECG channel. 


If the trigger pulses stop for about 4 seconds, the Sweep 
Trigger Logic circuit gates on the Sweep Generator to 
provide a free-running baseline trace. 


The Sweep Generator produces a sawtooth signal that is 
amplified by the Horizontal Amplifier to drive the 
horizontal deflection coil. 


Trigger Selector 


Gates U1632C and U1632D select either the ECG or 
Pressure/Pulse Trigger signal. When the ECG channel is 
on, U1632C is closed (pin 6, HI) and U1632D is open (pin 
12, LO) selecting the ECG Trigger signal. When the ECG 
channel is off U1632C is open (pin 6, LO) and U1632D is 
closed (pin 12, HI) selecting the Pressure/Pulse Trigger 
signal. 


Sweep Trigger Logic 


The selected trigger signal from U1632C or D triggers 
U1706B to produce a 5 millisecond selected trigger 
pulse. 


When pin 9 of U1707A goes LO and the sweep retrace 
has ended, a sweep will start. If pin 9 is held LO, a new 
sweep will be started at the end of each retrace cycle. Pin 
9 goes LO whenever any of the three inputs in 1, 2, or 8) 
go НІ. 


Pin 1 goes HI (through R1742 to *7 V) whenever P1742 is 
removed (for free run at all sweep speeds). Also pin 1 goes 
HI at selected sweep speeds when the appropriate resistor 
(R1781 through R1784) is removed (normally for 12.5 & 25 
mm/sec). 


Pin 2 goes HI for 5 milliseconds each time a selected 
trigger pulse is produced by U1706B. 


Pin 8 goes HI to free run the sweep if no selected triggers 
occur for at least 4 seconds. 


U1709 is a counter which is clocked by the 2-kHz clock 
signal and is reset each time a 5-millisecond selected 
trigger pulse occurs. If the selected trigger pulses stop, 
U1709 is not reset and counts for about 4 seconds until 
pin 3 goes HI and stops the clock pulses through 
U1707C. With no clock pulses, U1709 pin 3 is held HI 
until the selected trigger pulses resume, which resets 
U1709, causing pin 3 to return LO. As long as pin 3 of 
U1709 remains HI, pin 8 of U1707A is HI and the sweep 
is free-running. 


A flip-flop (U1712A) widens the 5-millisecond selected 
trigger pulse to approximately 68 milliseconds for beat 
tone and for RATE OUTPUT at the rear panel. 


Each time a 5-millisecond selected trigger pulse occurs, 
U1712A pin 2 is set LO and counter U1709 starts 
counting. After 128 counts, ріп 13 goes НІ and clocks 
U1712A, which causes pin 2 to go HI. Thus with each 
trigger pulse a 68-millisecond LO pulse is produced at 
pin 2 of U1712A. This turns off CR1717 and allows the 
2-kHz clock sigal to pass through CR1719 to the Audio 
Amplifier for 68 milliseconds. 


The 68-millisecond trigger pulse at pin 2 of U1717A also 
passes through amplifier Q1713/01714. This produces a 
*5.5 volt, 68-millisecond pulse capable of providing about 
12 milliamperes to the rear panel RATE OUTPUT jack. 
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Sweep Generator 


The sawtooth sweep signal is produced by counter 
U1810 and R-2R resistive ladder network R1820. U1810 
is clocked by the appropriate clock pulse as selected by 
the SWEEP SPEED mm/SEC switch. 


As U1810 is clocked, it's output counts in the normal 
binary fashion. Due to the design of the R-2R ladder, 
each additional count produces an increase in the 
current into the Horizontal Deflection Amplifier. Thus, a 
stairstep current ramp is produced which drives the 
horizontal deflection coil to move the electron beam 
across the crt screen. 


At the 512th count, pin 14 of U1810 goes HI (ground), 
turning off 01812 and triggering one shot U1706A. 
U1706A produces a 20-millisecond pulse which blanks 
the crt, sets U1712B pin 13 HI, and inhibits gate U1707B 
(pin 4 & 5 goes HI) from passing further triggers. The HI 
at pin 13 of U1712B turns on 01776, causing pin 11 of 
01810 to go НІ and reset the counter to zero. 


At the end of the 20 millisecond pulse, pin 4 and 5 of 
U1707B goes LO. If pin 3 is also LO due toa trigger pulse or 
to being held LO for a free-running sweep, pin 6 of U1707B 
will go НІ. This resets U1712B, causing pin 11 of U1810 to 
go LO and allowing another sweep to start. 


Sweep speeds are determined by the rate at which 
U1810 is clocked. The 2-kHz clock signal at pin 10 of 
U1745 is counted down to 500 Hz, 250 Hz, 125 Hz, and 
62.5 Hz at the Q2, O3, O4, and O5 outputs respectively. 
The SWEEP SPEED mm/SEC switch selects the 
appropriate clock pulse from U1745 to clock U1810. 


Horizontal Deflection Amplifier 


U1841B and it's follower transistors, 01842 and 01843, 
compose a conventional inverting type operational- 
amplifier circuit. The deflection coil is operated in the 
voltage mode so that the coil current is determined by the 
voltage across the coil divided by the coil resistance. 


The amplifier impresses а negative-going sawtooth 
voltage at pin 2 of P1690 (deflection-coil plug). This 
voltage is fed through R1847, RT1690, and R1857 to the 
opposing half of the Horizontal Deflection Amplifier 
(U1841A, 01852, and 01853). The sawtooth is inverted 
through U1841A which impresses a positive-going 
sawtooth at the other side of the horizontal deflection 
coil. 


Thermistor RT1690 compensates for changes іп 
resistance of the horizontal deflection coil wire due to 
internal temperature changes. 


AUDIO AMPLIFIER CIRCUIT OPERATION 


The Audio Amplifier provides audible beat and alarm 
tones. Both tones are produced from the 2 kHz clock 
signal which is gated into the Audio Amplifier through 
CR1719 and CR1718, respectively. 
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The beat tone is produced when the trigger pulse from 
pin 2 of U1712A turns off CR1717 and allows the 2-kHz 
clock signal to pass through CR1719 for 68 milliseconds. 
This signal passes through the BEAT LOUDNESS control 
which sets the signal level into U1758. 


The alarm tone is produced when the Audio logic signal 
goes LO (alarm detected), turns on CR1718, and allows 
the 2-kHz clock signal to pass to the ALARM LOUDNESS 
control to U1758. 


ECG Lead Check 


The ECG LEAD CHECK circuit provides approximate 117- 
beats-per-minute output pulses for checking patient 
cable continuity, ECG circuit operation, and high or lowrate 
alarm limits. 


The pulses are initiated by the Q7, 08, Q9, and 010 
outputs of U1745. A negative-going pulse occurs at the 
RA lead check terminal (pin 1 of P1751) whenever all 
four outputs of the counter are LO. When the outputs go 
LO, diodes CR1746, CR1747, CR1748, and CR1749 turn 
off and CR1751 turns on, producing the ECG LEAD 
CHECK voltage across divider R1751/R1752/R1753 
between -12 volts and ground. Outputs are as follows: 
RA to LL, 1.5 millivolts; RA to LA, 1 millivolt; LA to LL, 0.5 
millivolts. 


The duration of the pulse is determined by how long the 
Q7 output of the counter remains LO (about 32 
milliseconds). 


Capacitor C1751 gives the output pulses the appropriate 
rise and fall times to activate the ORS detector, but not the 
pace detector. 


POWER SUPPLY CIRCUIT OPERATION 


The Power Supply operates from either a 115 or 230 V ac 
power source or from the internal battery. When the ac- 
power plug is connected to an ac outlet, the battery 
charging circuit is activated. 


The Battery Status circuit monitors the battery voltage to 
operate the dual LED BATTERY indicator and shut down the 
monitor when the voltage drops to approximately 4.6 volts. 


The other supply voltages are regulated by means of a 
primary regulating circuit, referenced to the *5 V supply. 


Ac-Line-Voltage Input 

The ac-line voltage transformer, T1910, has two balanced 
primary windings. The windings are connected in parallel 
for 115 V ac operation and in series for 230 V ac operation. 
The transformer has two secondary windings. One 
supplies voltage through CR1910 to operate relay K1913 
and the Battery Charger circuit. The other supplies power 
to the Power Supply Converter. 


When the ac plug is connected to an ac outlet, K1913 
closes to switch the power source from battery to ac and to 
turn on the Battery Charger ciruit. 
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Battery Charger 


The charging circuit consists of 01939, 01944, and 
Q1945. Charging current is supplied through R1943 and 
Q1945. The voltage developed across R1943 turns on 
01939, diverting current from the base of 01944 which 
maintains the current through 01945 at about 700 
milliamperes. RT1922, U1926, and Q1936 make up a 
circuit which shuts down the charger when the battery 
temperature becomes excessive. Q1936 is normally turned 
off. RT1922 is mounted close to the battery pack. When 
internal temperature monitored by RT1922 gets high 
enough to cause the value of RT1922 tobe about 20K, pin 6 
of U1926 goes HI, turning on Q1936. This turns on Q1939 
harder, which turns off Q1944 and 01945 and shuts off the 
charging current. 


*2.5 V and +5 V Regulators 


U1984 provides a highly stable *2.5 volt reference for the 
*5 volt supply, and for the DVM and temperature converter 
circuits. 


A sample of the *5 V output is picked off at the center arm of 
the *5 V adjustment (R1990) and is compared against the 
*2.5 V reference voltage at the input to U1987C. If the +5 V 
output attempts to go up, pin 8 of U1987C goes down, 
increasing the current in Q1993 and holding the output at 
*5 volts. If the output attempts to go down, pin 8 of U1987C 
goes up, decreasing the current in Q1993, and holding the 
output at *5 volts. 


Diode CR1987 allows U1987C output to operate well 
below its positive supply limit. 


Divider R1996/R1997 sets the *4 V reference for the 
Battery Status circuit. 


Power Supply Converter 


Transistors Q1972, Q1973, and transformer T1972 make 
up an oscillator which produces a squarewave output to 
drive the various supply-voltage rectifiers. Squarewave 
frequency is in the range of 25-35 kHz and is dependent 
upon instrument load. 


Converter Regulator 


Transistor 01967 controls the base drive to 01972 and 
Q1973, thus regulating the converter output voltage. Error 
amplifier U1987D drives the base of Q1967 through 
Q2053. 


A change in the -12 V supply causes a change at pin 14 of 
U1987D which, in turn, adjusts the converter drive through 
Q1967. 


Converter Start-Up 


Q1966 turns on momentarily during monitor turn-on to 
ensure converter startup. When the power switch is 
pushed in, a positive voltage is coupled through C1959, 
turning on Q1966. This, in turn, turns on Q1967 to provide 
maximum base drive to Q1972 and Q1973. Whenthe -12 V 


supply comes ир, МА 1961 clamps the base of 01966 at -2 
volts. This keeps Q1966 turned off, allowing U1987D to 
control 01967. C1961 initiates the same start-up 
sequence when the line cord is plugged in with power 
applied. 


Battery Status 


The Battery Status circuit monitors the battery output 
voltage to control the BATTERY LED and the Low-Battery 
Shutdown circuit. 


The BATTERY LED (DS2039) glows green at full intensity, 
when the battery voltage is 4.8 volts or more (or in process 
of being charged). 


When the battery voltage drops to 4.7 volts, both the green 
and red LED sections glow at equal intensity (yellow). At 
this point there is 15-30 minutes of battery operating time 
remaining. 


As the battery voltage drops below 4.6 volts, the LED glows 
red at full intensity. It is at this point that the Low-Battery 
Shutdown circuit is activated to shut down the monitor. 


A summing node occurs at the junction of R2011 and 
R2012 such that when the battery voltage is 4.7 volts, pin 6 
of U1987B is at 4 volts, the emitter of Q2021 is at 4 volts, 
and 10 milliamperes (20 mA required for full intensity) of 
current is flowing through 02021 and the green side of 
052039. Also, ріп 2 of U1987A is at 4 volts, the emitter of 
02029 is at 4 volts, and 5 milliamperes(10 mA required for 
full intensity) of current is flowing through O2029 and the 
red side of 052039. Thus, the green and redLEDs are оп ай 
one-half normal intensity. 


When the battery voltage goes up to 4.8 volts, the emitter of 
Q2021 goes down one volt to *3 volts due to the X10 gain of 
inverting operational amplifier U1987B/02021. The 
emitter of Q2029 goes up one volt to *5 volts due to the X1 
gain of inverting operational amplifier U1987A/02029. 
This causes 20 milliamperes of current to flow through 
R2014, Q2021 and the green side of DS2039, and no 
current to flow through 02029 andthe red side of DS2039. 
Divider R2018-R2019 limits the current to 20 mA when the 
battery voltage exceeds 4.8 volts. 


When the battery voltage goes down to 4.6 volts, the 
emitter of Q2021 goes to *5 volts and the emitter of Q2029 
goes to *3 volts. This turns off the green side of 052039 
and turns on the red side of DS2039 to maximum intensity 
(10 mA through R2026 and Q2029). 


When pin 7 of U1987B goes positive and the green LED 
goes out, pin 6 of U2033 is switched HI, CR2041 and 
Q2051 are turned on, Q2053 and Q1967 are off, removing 
the base drive from the converter transistors Q1972 and 
Q1973. This shuts down the power supply. 


During ac-power operation, the voltage output from 
CR1911, across divider R2046/R2047, keeps Q2049 
turned on and Q2051 turned off, preventing converter 
shutdown. 
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CRT CIRCUIT OPERATIONS» 
Crt Bias and Blanking 


The crt has electrostatic focus and electromagnetic 
deflection. The cathode is directly heated for good 
efficiency and fast warmup. The intensity is fixed because 
beam current is maintained constant. Focus adjustment 
R2140 is provided to obtain best spot focus. 


V2120 (crt), Q2142, and Q2146 form a feedback circuit 
which sets the crt grid voltage to any required level so that 
the crt cathode current is held constant at about 6 
microamperes (through R2156) for single trace, or about 
16 microamperes (through R2154) for dual trace (ECG 
displayed with either or both pressure/pulse and 
respiration). 


The beam current is supplied from only R2156 when either 
ECG channel or pressure/pulse and respiration channel is 
off. When both channels are on, CR2153 and CR2154 are 
off and CR2156 is on, and additional beam current is 
supplied through R2154. 


Crt beam current is off during sweep retrace and multi- 
trace switching intervals. This is accomplished by positive- 
going blanking pulses applied through CR2151 and 
CR2152 to the base of Q2146. The positive pulses turn off 
02146 and 02142, allowing the collector of O2142 to до to 
-5O volts and cutting off the crt beam current. The crt 
cathode remains near ground potential due to C2146. 


CONDITIONER BOARD GOOD 


CONDITIONER BOARD CIRCUIT FUNCTIONS 


The Conditioner board circuits accomplish the following: 


1. Provide a heart rate converter that converts the trigger 
(derived from ECG, pressure, or pulse signals) to dc voltage 
levels related to the average beat rate. 


2. Provide a respiration rate converter that converts the 
respiration trigger to a dc voltage level related to the 
average respiration rate. 


3. Provide temperature converters that convert the signals 
from the temperature probes to dc signal levels directly 
related to temperature. 


4. Provide a temperature difference signal (Temp. A-Temp. 
B) by subtracting the two temperatures algebraically. 


5. Provide a systolic-diastolic pressure converter that 
samples and holds the peak values of systolic and diastolic 
pressures. The filtered output provides a dc level (for each 
pressure) that is directly related to the average systolic or 
diastolic pressure level measured by the pressure 
transducer. 


6. Provide a filter that produces a voltage representative of 
the mean value of the pressure signal. 
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7. Provide a means of selecting the desired functions ма а 
readout selector and readout selector decoder using a 
binary coding system. 


8. Provide an alarm system that produces both visual and 
audible alarms, as well as provision for an external alarm. 
The alarm operates if the heart or respiration rate goes 
above or below the limits set by front-panel controls, or if 
the difference in systolic and diastolic pressures falls below 
about 5-10 mmHg. 


9. Provide an alarm latch that can be reset to clear the 
alarm either from the front panel or from an external reset 
Switch. 


RATE AND TEMPERATURE CONVERTER CIRCUIT 
OPERATION 


Heart Rate Converter 


The Heart Rate Converter is basically a one-shot multi 
(multivibrator) that is fired at every heart-beat. The one- 
shot multi output controls two CMOS analog switches that 
gate either ground or -12 volts into the four-pole filter. The 
filter output ranges between О volt for no heart beat іо 3 
volts for a beat rate of 300 per minute, or more. 


U1312B is a 1-millisecond one-shot multi that receives its 
signal from the Selected Trigger. When U1312B receives a 
positive trigger pulse, О output (pin 5) goes НІ for 1 
millisecond. This closes switches U1313C and D for 1 
millisecond, shorting out C1316, the timing capacitor for 
U1312A. At the end of the 1-millisecond timing cycle, 
when pin 5 of U1312B goes LO, U1312A timing cycle 
starts. 


U1312A isa 200-millisecond one-shot multi. Its output (pin 
13 ог TP1317) steps НІ at the start of the timing cycle. This 
HI at pin 13 closes switch U1313B, connecting -12 volts 
(through R1322) to the input of the four-pole filter 
(U1335B, U1335C, and associated circuitry). The filter 
output is therefore proportional to the average rate of the 
200-millisecond pulses. 


If another trigger signal arrives before the end of the 200 
millisecond timing cycle from U1312A, a new 1- 
millisecond step at U1312B causes U1313C and D to short 
out C1316 and retrigger U1312A, starting a new timing 
cycle. 


If the input beat rate exceeds 300 beats-per-minute, 
U1312A pin 13 stays on and the filter input (junction of 
R1333-C1331) holds at *6 volts. The filter output stays at 
+3 volts (3000 millivolts) which is divided by 10 in the 
Readout Selector circuit. This produces a DVM reading of 
300 (300 beats-per-minute). 


If the beat rate is over 300 per minute, U1312A pin 4 stays 
LO and enables U1326B so that additional 1-millisecond 
pulses from U1312B pin 5 will trigger U1326B, producing 
an overrange signal to the switching circuit to flash the 
display. The display reads out 300 beats-per-minute 
maximum because the filter output can never go above *3 
volts. 
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The filter is a four-pole Butterworth filter with each of the 
poles having a 1-second time constant. U1335C is an 
inverting feedback amplifier which also serves as one of 
the filter poles (R1334-C1334). U1335B is a follower which 
serves as part of pole 4 of the filter. 


The first pole of the filter consists of R1333 in parallel with 
either R1322 or R1323 (depending on which of the 
CMOS switches is closed), and C1331. 


Components R1321, CR1321, and CR1322 prevent 
U1313B pin 4 from dropping below -7 volts. 


Heart Rate adjustment (R1315) sets the time (200 ms) that 
the О output (pin 5 of U1312A) is HI, in order to calibrate the 
Heart Rate Converter. 


Respiration Rate Converter 


The Respiration Rate Converter circuit is identical to the 
Heart Rate Converter circuit, with a couple of exceptions. 
One-shot multi U1342B has a period of 400 milliseconds 
instead of 200 milliseconds, and U1335D has a gain of 0.25 
instead of O.5. The differences cause the DVM signal to 
represent up to a maximum of 150 (breaths/minute) 
instead of 300 (beats/minute) and the overrange to occur 
at 150 instead of 300. 


*1.76 V Supply 


The *1.76 V Supply is derived from the *2.5 V reference 
supply on the Main board via J1100, pin 30. U1406C is a 
follower that provides a high-impedance load to R1435, 
and a low impedance out to the temperature circuitry. 
21435 adjusts the temperature span by setting the probe 
supply to *1.76 volts. 


Temperature A Converter 


The Temperature A Converter circuit converts the probe 
temperature to a voltage that can be used by the DVM. The 
temperature probe contains two thermistors and produces, 
with some external circuitry (the *1.76 V Supply and 
R1404-R1403), a linear voltage-vs.-temperature curve. 
The linear range is -5° to +45°C (+23° to *1139F). 


U1406A is an impedance matching feedback amplifier, to 
match the probe impedance to the other circuitry. 


01406В provides the correct amplification to produce 10 
millivolts/degree to the DVM. The ?F and ?C ranges 
require different amplification (°F is 1.8 times °С). 
Resistors R1418 and R1429, in conjunction with the °C/°F 
switch, provide that amplification change. 


Resistors R1409, R1424, R1425, R1426, and R1427, in 
conjunction with the ° C/°F switch, provide the 32° offset 
difference for °C and °F ranges. 


Resistor R1425 calibrates the °F range, and R1427 
calibrates the °C range (fine adjustment of offset). 


Components 01420С, U1420D and R1417-R1418-R1419 
provide the overrange detection circuit. U1420C andD are 
comparators. The input voltages are set to the ends of the 
temperature ranges. | the temperature goes beyond the 
linear range, the output of U1420C or D goes LO, causing 
ріп 10 of U1457C to go HI. This HI to the switching circuit 
causes the display to flash. 


A no-probe detection circuit is actuated via an extra set of 
contacts on the temperature probe input jack, J1401. If the 
probe is not connected, pin 12 of U1406D goes Hl. This 
produces a HI at pin 14 of U1406D which is used to blank 
the readout display. 


Temperature B Converter 


This circuit operates the same as the Temperature A 
Converter circuit, except that the circuit numbers are 
different. 


Temperature Difference Amplifier 


U1445 is a differential amplifier, providing an accurate 
output signal equal to temperature A minus temperature B. 
R1441, R1443, R1446, and R1447 are O.196 resistors to 
provide a highly accurate output signal. 


AT Zero adjustment R1445 compensates for U1445 input 
offset voltage and is adjusted to make the A-B readout 
equal to the value calculated from the Temperature A and 
Temperature B readout values. 


Temperature Selector 


This circuit selects any one of three temperature signals for 
the digital display. № also selects the appropriate 
temperature overrange and no-probe signals. 


CMOS analog switches 01452А, B and C/D are closed to 
connect Temperature A, Temperature B, or Temperature A- 
B signal to the DVM circuit. 


When TEMPERATURE А front-panel readout switch is 
pushed in, pin 3 of U1147A is HI (the HI comes from pin 11 
of U1133D on the Readout Switching and Pressure 
Converters diagram). Since TEMPERATURE B is not 
pushed in, pin 5 of U1147B is LO. Thus, pin 13 of U1451 is 
LO and pin 12 is LO (due to pin 1 of U1451A being НІ). This 
causes pin 11 of U1451D to до Н!, closing switch U1452A 
and connecting the Temperature A signal to the DVM 
circuit. 


When TEMPERATURE B switch is depressed instead of 
TEMPERATURE A, U1452B closes (due to pins 8 and 9 of 
01451С being LO) and connects the Temperature B signal 
to the DVM circuit. 


When both TEMPERATURE A and TEMPERATURE B 
switches are pushed in, both pins 1 and 2 of U1451A аге 
LO, pin 3 is HI, U1452A andB are open, and U1452C/D is 
closed connecting Temperature A-B signal to the DVM 
circuit. 
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Temperature overrange signal is gated through U1456C or 
B to pin 4 of U1457B. Selecting temperature A causes pin 8 
of U1456C to go HI gating the Temperature A Overrange 
signal to pin 4 of U1457B. Likewise, selecting Temperature 
B causes pin 6 of U1456B to до HI gating the Temperature B 
Overrange signal to pin 4 of U1457B. Selecting 
temperature A-B enables both U1456B and C, gating either 
Temperature A or B overrange signal to pin 4 of U1457B. 


U1456A and D and U1457A operate similarly to the 
^ overrange selector for selecting the Temperature A and B 
No Probe Blanking signal. 


PRESSURE CONVERTER CIRCUIT OPERATION 


The Systolic/Diastolic Converter is a sampling circuit 
followed by a two-pole filter. This circuit determines the 
peak and valley values of the pressure waveform, and 
through the sampling and filter system, converts these 
pressure levels to voltage to be read by the DVM circuit. 


Systolic/ Diastolic Converter 


U1230B and U1240C are trigger circuits that tell when to 
take the sample. Switches U1231C and D are intermediate 
sample and hold switches, U1231A and B are the output 
sample and hold switches, and C1233 and C1253 are the 
final storage capacitors that provide signal to the filter. 


When the incoming pressure signal (from pin 8 of U1206C) 
is rising, pin 10 of U1240C rises. The rise at pin 10 causes 
pin 8 to rise. Diode CR1244 conducts and charges C1242 to 
the value of the rising signal. 


During this period of rising input signal, since pin 13 of 
U1240D is HI, pin 14 goes HI and switch U1231D closes. 
Thus, the rising signal at pin 3 of U1230A (voltage follower) 
charges C1231 to the input level. 


As long as the input pressure signal is rising, pin 7 of 
U1240B is HI, pin 1 of U1240A is LO, and switches U1231B 
and C are open. 


At the peak of the rise (systolic), C1231 is now charged to 
that peak level (a sample is taken). 


Now when the presure signal starts to fall, рт 8 of U1240C 
goes LO because pin 9 is held atthe highest level by C1242 
while pin 10 falls. Diode CR1244 turns off, pin 14 of 
U1240D goes LO, opening switches U1231A and D. The 
sample is now stored in C1231. Since there is no R 
associated with C1231 (except leakage current in 
U1230C), C1231 holds the highest value of the pressure 
signal. 
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As the pressure falls to the valué remaining on С1246, pin 
5 of U1240B falls, pin 7 falls, CR1248 turns on, and C1246 
charges toward the pressure signal level. As pin 7 of 
U1240B falls, pin 1 of U1240A goes НІ, closing switches 
U1231B and C. C1251 now charges toward the pressure 
input signal level via U1230B. At the same time, since 
U1231 B is nowclosed, the voltage on C1231 is transferred 
to C1233 and the systolic sample is fed to the two-pole filter 
U1236A and associated circuitry. 


Since U1231A is open, the previous diastolic sample 
remains connected to the two-pole filter, U1236D and 
associated circuitry. ў 


When the input pressure signal reaches the lowest value, 
C1251 is charged to that value. 


As the input pressure now starts to rise, pin 7 of U1240B 
goes НІ because pin 6 is held to the lower level by C1246 
while pin 5 rises. Diode CR1248 turns off, pin 1 of U1240A 
goes LO, switch U1231C and B open, and the diastolic 
sample is now the voltage on C1251. 


When the pressure rises to the value remaining on C1242, 
pin 8 of U1240C again goes HI, pin 14 of U1240D goes HI, 
switch U1231A closes, the voltage on C1251 is transferred 
to C1253, and the diastolic sample is fed to the two-pole 
filter U1236D and associated circuitry. 


U1231D again closes and a new cycle starts. 


SYSTOLIC SAMPLE 
TAKEN HERE 


SYSTOLIC 


DICROTIC NOTCH 


SWITCHING POINT oa) 


DIASTOLIC SAMPLE 


TAKEN HERE SYSTOLIC SAMPLE 


TRANSFERS TO 


Output from the two-pole filters is fed to the pressure alarm 
circuit and to a pair of switches (U1233A and B). These 
switches are controlled by the Systolic/Diastolic Selector 
via pins 1 and 2 of U1177A. The switch outputs are tied 
together and fed to pin 5 of the Readout Selector, U1175. 


When the Systolic/Diastolic function is selected, the 
Systolic/Diastolic levels are multiplexed out to the DVM. 


The circuit responds to the peak and valley values (systolic 
and diastolic) while rejecting normal dicrotic notch level 
changes. The circuit will capture each systolic/diastolic 
peak, regardless of whether it is larger or smaller than the 
previous peak. This is due to action of R1242-C1242, 
R1246-C1246, and the intermediate sample and hold 
circuits. 


The discharge rates of C1242 (systolic) and C1246 
(diastolic) are such that the systolic and diastolic switching 
points are as shown in Fig. 3-11. 


Resistors R1243 and R1247 ensure that whenever there is 
no pulsatile pressure (systolic minus diastolic = 0), all 
output levels decay to the static incoming pressure. 


Mean Pressure Filter 


The Mean Pressure is a four-pole passive filter consisting 
of U1206A, U1206B, and associated components. 


The four-pole filter is designed to provide an accurate mean 
value of the pressure signal while holding ripple to 1 mmHg 
or less. 


DIASTOLIC SAMPLE 
TRANSFERS TO 
OUTPUT STORAGE CAP 
HERE 


SWITCHING POINT 


NORMAL DICROTIC NOTCH 
LEVELS DO NOT AFFECT 
THE SWITCHING LEVELS. 


DIASTOLIC 


OUTPUT STORAGE CAP 


HERE 


2277-58 


Figure 3-11. Systolic/diastolic switching points. 
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The operational amplifiers provide impedance matching: 
01206С presents a high-impedance load to the pressure 
signal attenuator and limiter circuit, and low impedance 
out to the first pole of the filter. Since the impedance of the 
second pole is too high to drive the third pole, U1206B 
provides the impedance interface. U1206A provides the 
low impedance interface to drive the readout selector 
input, pin 6 of U1175. 


Pressure Input Buffer 


U1206C provides buffering between the pressure wave 
and the systolic/diastolic converters and mean filter. 
Components CR1203, CR1204, and R1203 make up a 
negative pressure limiter. АП of the filters in the pressure 
converter circuits use polarized tantalum capacitors 
(ground reference). The negative pressure limiter circuit 
prevents excessive reverse voltage on these capacitors. 


READOUT SWITCHING CIRCUIT OPERATION Ф 


Тһе Readout Switching circuit is designed around the 
Readout Selector U1175 and the Readout Selector 
Decoder U1146. These devices are controlled by binary 
lines A, B, C, and D. Each of the binary lines is actuated 
from a number of sources: the Readout switch, the LOW 
RATE LIMIT (PUSH) switch, HIGH RATE LIMIT (PUSH) 
switch, and ZERO (PUSH) switch. See Table 3-2 for the 
binary code, decimal equivalent, and function. 


When the HIGH RATE LIMIT and LOW RATE LIMIT knobs 
are not pushed in, pins 12 and 13 of U1133D are both 
LO. Therefore, pin 11 of U1133D is HI (*7 V). This *7 
volts is applied to the Readout switch (81135). Pushing 
one of the buttons on the Readout switch applies *7 volts 
(from pin 11 of U1133D) to one or more of the binary 


TABLE 3-2 
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lines (A, B, or C) to select the desired function in both 
U1146 and U1175. For example, if HEART RATE/MIN 
button is pushed, *7 volts is applied to binary lines A and 


Ф 


In 01146, the НІ оп A and B produces а НІ on pin 15 
(HEART RATE). In 01175, the НІ on A and B connects pin 
12 to pin 3, connecting the heart rate signal (dc level) 
through to the DVM via R1221, R1222, and U1223D. 


Integrated circuit U1149 is an AOI (and-or-invert) gate. 
This gate is the Overrange Gate. If an overrange signal 
(НІ) is applied to one input of an AND portion of the gate, 
and if that function has been selected (making the other 
input to this AND gate HI), pin 3 goes LO. This LO on pin 
2 of U1151A enables the Rapid Update Trigger 
Generator. 


The same LO, at pin 5 of U1151B enables one-shot 
U1179A to produce 100 ms of readout blanking every 
200 ms update, thus causing the display to flash for 
overrange indication. 


The Rapid Update Trigger Generator consists of a 
programmable uni-junction transistor Q1152 and its 
associated circuitry. The trigger generates a pulse every 
200 milliseconds. That pulse goes to the DVM which 
changes the normal updating from once/second to 5 
times/second. When there is a HI on pin 28 of J1100 
(те Update line) update occurs once/second. A LO on 
pdate causes rapid update. 


Rapid update can also come from a LO on pin 4 of 
U1133B. 


Readout Switching Logic 


Readout Selector Decoder 


Readout Selector 


U1146 U1175 

APPR PRA: 

E 
D с с Function 
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U1133B gets its input from either of two sources: 
pushing the readout ZERO sets up a binary ABC to the 
decoder. Decimal 7 (pin 4 of U1146) goes HI and 
produces a LO at pin 4 of U1133B; or pushing either 
LOW RATE LIMIT or HIGH RATE LIMIT puts a LO on pin 
12 or pin 13 of U1133D. Pin 11 of U1133D goes LO, pin 
12 of U1147E goes HI, and pin 4 of U1133B goes LO. 


Therefore, pushing readout ZERO or pushing either HIGH 
RATE LIMIT or LOW RATE LIMIT causes rapid update. At 
the same time, pushing LOW RATE LIMIT removes the HI 
from Readout switch S1135, making binary lines A, B, 
and C LO, gating the low limit signal (from U1521D pin 
14 in the Alarm circuit) through U1175 to the DVM. 


Pushing HIGH RATE LIMIT removes the HI from binary 
lines В and C and puts а НІ on line A, gating the HI limit 
signal (from 01521С pin 8 іп the Alarms circuit) through 
U1175 to the DVM. 


The Pressure Overrange Detector consists of U1123B 
and D and associated circuitry. The detector is a pair of 
comparators that compare the incoming pressure levels 
(dc) to fixed voltages set by the divider R1122, R1123, 
and R1124. The pressure signal is direct pressure and is 
not attenuated. The comparison level is such that an 
overrange signal is produced if the display (even a spike) 
goes off screen. 


Since the filtered pressure signals are average signals, 
even an off-screen spike might change the average 
significantly. 


If the Pressure Overrange Detector produces ап 
overrange signal (НІ) to pin 12 of U1149, and if pressure 
has been selected (a Hl on binary line C), U1149 output 
(pin 3) goes LO and provides a rapid update signal from 
01152, and a flash signal via U1151B, U1179A, and 
U1180. 


The Systolic/Diastolic Selector (a three-state switch) 
consists of U1177A, U1177B, and U1179A. The selector 
changes states each time a positive-going signal arrives 
at pin 11 of U1177B 


If the Systolic/Diastolic (pressure) has been selected (HI 
on pin 6 of 01146), pin 5 of U1180 enables the blanking 
gate. At the same time, the НІ is applied to pins 8 and 9 
of U1176C. Now pin 10 of U1176C goes LO, causing pin 
6 of U1151B to go LO. Pin 5 of U1151B goes LO if pin 3 
of U1149 goes LO on overrange. A LO at either U1151B 
inputs produces a HI at pin 3 of U1179A and this one- 
shot multi is enabled. When a positive-going edge comes 
in on the Sample line from the DVM, (into pin 2 of 
U1179A) the one-shot U1179A is fired (pin 4 steps LO). 
This LO is applied to pin 11 of U1180 causing a blanking 
(LO) signal at pin 58 of J1100. 


The DVM Sample signal also causes 01177А and B to 
change states to provide the correct display sequence 
and blanking intervals. 
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Integrated circuits U1177A, U1177B, and U1176D make 
up a three-state multi to switch the Systolic/Diastolic 
gates (U1223A and B) to alternately read out systolic and 
diastolic pressures, and provide blanking between sets of 
readings. U1179A provides a 100-millisecond blanking 
interval between systolic and diastolic readings. 


Gates U1223C and D provide switching to attenuate all 
of the Readout Selector output signals, except 
temperature, by a factor of 10, since these signal levels 
are ten times the level required by the DVM. 


When temperature is selected (НІ on binary line B), pin 2 
of U1146 is HI, U1223C closes and U1223D opens, thus 
feeding the unattenuated temperature signal out of the 
Readout Selector to the DVM. 


When any signal other than temperature is selected, pin 
2 of U1146 goes LO, U1223C opens, U1223D closes, and 
the signal out of the Readout Selector is divided by ten 
before going to the DVM. 


Sign Enable Gates 


U1133A, U1133C, and U1147D determine whether the 
sign information in the DVM is presented to the readout. 


When temperature or pressure is being measured, a * 
or—sign must be displayed. For rate, the sign has no 
meaning so sign information is not displayed. 


When temperature is selected, the НІ at Pin 9 of U1133C 
(from pin 2 of 01146) causes a LO on the Sign Enable line to 
tell the DVM to display the sign information. 


When pressure or respiration rate is selected, binary line 
С is always НІ, indicating that one of the last four states 
(4, 5, 6, or 7) has been selected. The LO on pins 1 and 2 of 
U1133A make pin 3 of U1133A HI, again causing a LO on 
the Sign Enable line. 


Decimal Point Selection 


When temperature is selected, the НІ on pin 14 of 
U1147F causes a LO at pin 15. This signal is fed to the 
DVM via pin 29 of J1100 and enables decimal 2. 


ALARM CIRCUIT OPERATION D 


The Alarms circuit consists of three Alarm Detectors 


(Rate, Pulse and Apnea) and an Alarm Latch, Output, & 
Reset circuit. 


The Alarm Detectors determine when an alarm has 
occurred and sends a LO signal to the U1547A input. The 
alarm Latch, Output, & Reset circuit holds the alarm 
command from the Alarm Detectors and turns on the 
ALARM light and the audible alarm. The audible alarm 
sounds until reset or until the alarm condition ends. 


Э 


The Reset circuit has а built-in 45-second time delay so 
that the audible alarm stops, but the ALARM light 
remains on until the alarm condition is ended. After 45 
seconds, if the alarm condition still exists, the audible 
alarm again sounds. 


Rate Alarm Detector 


U1466B and associated circuitry provide a reference 
voltage (42.4 volts for heart rate or 1.2 volts for resp. rate) 
to the HIGH RATE and LOW RATE LIMIT controls. The 
HIGH RATE LIMIT control provides a range of 90 to 240 
beats/minute for heart rate or 45 to 120 breaths/ 
minute for respiration rate. The LOW RATE LIMIT control 
produces a range of O to 150 beats/minute for heart rate 
or O to 75 breaths/minute for respiration rate. 


The Rate Limit controls set voltages at pin 10 of U1521C 
and pin 12 of U1521D. These two feedback amplifiers are 
voltage followers to provide low impedance drive to the 
Readout Selector (U1075) inputs pins 13 and 14 and also 
to drive the comparators U1521A and B. The Low Limit 
and High Limit signals going to the Readout Selector 
provide DVM readout of the rate alarm limits when the 
HIGH or LOW RATE LIMIT knob is pushed in. This 
eliminates the control linearity problems of reading limits 
from limit-control position relative to front-panel scales. 


The same voltages that drive the Readout Selector are 
fed to comparators U1521A and U1521B. These 
comparators compare the reference voltage level from 
the Rate Limit controls with the rate signal (dc level from 
the Rate Converters) from pin 7 of U1335B or pin 1 of 
U1335A. 


Whenever the heart or respiration rate signal goes below 
the limit set by the LOW RATE LIMIT control, or above 
the limit set by the HIGH RATE LIMIT control, U1522A is 
enabled. Pin 3 of U1522A goes HI, CR1522 turns off, and 
C1522 charges toward *7 volts. When the threshold at 
U1522B is crossed, pin 4 of U1522B goes LO. Pin 5 of 
U1547A goes LO and pin 1 of U1547A goes HI causing 
flip-flop U1176 to latch in the alarm condition. Once 
U1176 is latched to the alarm condition, it holds that 
condition until reset. 


The rate alarm can be disabled by turning the LOW RATE 
LIMIT control fully counterclockwise. This places -7 volts 
on pin 6 of U1522B, inhibiting U1522B. 


Pulse Alarm Detector 


The pulse-alarm signal is disabled in the out position of 
the PULSE ALARM button. In the out position, -7 volts is 
applied to pin 12 of U1522D, which inhibits U1522D, 
preventing the pulse alarm from reaching U1547A. 


When no pulse alarm condition exists on the inputs to 
U1123C or U1151C, the outputs (pin 8 of U1123C and 
рт 10 of U1151C) are held LO. CR1541 and CR1542 аге 
turned on, pin 13 of U1522D is held LO, inhibiting 
U1522D. 
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When the Pulse channel is selected, the pressure signal 
is disabled. Therefore, the presure signal (dc level) out of 
the Systolic/Diastolic Converter is zero. Pin 9 of U1123C 
is more negative than pin 10 due to R1536/R1537 
divider so pin 8 of U1123C is HI and CR1542 is turned 
off, permitting a pulse alarm from U1151C. If the pulse 
trigger signal ceases, pin 9 of U1151C remains LO and 
pin 10 remains НІ, thereby shutting off CR1541. This 
allows C1543 to charge toward *7 volts, thus enabling 
U1522D and setting the flip-flop (U1176) by way of 
U1547A. 


If the Pulse channel is off, pin 8 of U1151C is LO. 
Regardless of the condition of pin 9 of U1151C, pin 10 is 
HI and CR1541 is turned off. 


If the systolic pressure falls below a level that is 5 to 10 
mmHg above the diastolic pressure, pin 8 of U1123C 
goes НІ. CR1541 turns off and C1543 charges toward +7 
volts. With the PULSE ALARM switch in (on), both inputs 
of U1522D are HI, pin 11 is LO, and U1547A is enabled 
causing the alarm condition to be latched in until reset. 


Apnea Alarm Detector 


Respiration Trigger pulses turn on 01551 discharging 
C1552. This holds pin 1 of U1123A LO and inhibits an 
alarm output at pin 10 of U1522C. If а Respiration 
Trigger pulse does not occur within 15 or 30 seconds (set 
Бу 515548), C1552 is allowed to charge to +7 volts 
through R1554 or R1556. This causes pin 1 of U1123A 
to go HI, producing a LO at pin 10 of U1522C, which 
indicates an alarm condition. 


Alarm Latch, Output & Reset 


When an alarm condition is detected, pin 1 of U1547A 
goes HI, which sets pin 3 of U1176 HI, turning on the 
ALARM light and the audible alarm. 


Pin 3 of U1176 remains НІ until the reset button is 
pushed in. When pin 1 of U1547A goes HI indicating an 
alarm condition, pin 11 of one-shot multi U1179B goes 
HI releasing the reset. Pressing the ALARM RESET 
button makes pin 9 of U1179B LO and triggers a 45- 
second pulse at pin 12 of U1179B. This turns on Q1571, 
causing pin 1 of U1176A to go HI and pin 3 to go LO. The 
LO on pin 3 of U1176A causes pin 13 of U1547B to go 
HI, turning off the audible alarm. At the end of the 45- 
second reset pulse, if pin 1 of U1547A is still HI, pin 3 of 
U1176A goes НІ and again turns on the audible alarm. 


The ALARM light is controlled by Q1594. Q1594 is held 
on by the НІ on pin 1 of U1547A and/or pin З of 
U1176A. If U1176 has been reset, but the alarm 
condition continues (pin 1 of U1547A HI), the ALARM 
light is held on via R1592. If the alarm condition ends but 
U1176 has not been reset, the ALARM light remains on 
(via R1593) until the reset button is pushed in. 
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When the PULSE ALARM button is out, a negative step 
from C1563, via R1563, pulls Q1571 base LO, placing a 
НІ оп pin 1 of U1176A, resetting it. Similarly, when the 
LOW RATE LIMIT control is turned fully counterclockwise 
to RATE ALARM OFF position, U1176 is reset via C1562 
and R1562. C1581 and R1581 provide the same function 
when the APNEA ALARM button is set out (off). 


Q1576/01577 is a current amplifier which provides a 15 
mA ALARM output to the rear-panel jack or to the 
optional recorder. 


DVM BOARD Ф 


DVM BOARD CIRCUIT FUNCTIONS 
The DVM circuit accomplishes the following: 


1. Converts analog input signals from the Conditioner 
board to digital signals which drive the gas-discharge 
readout elements. 


2. Detects polarity of analog input signals and sets the 
Polarity Switch circuit for a positive input to the DVM. 


3. Provides digital signal to blank digital display during 
certain intervals that could give an incorrect or unusable 
display. 


THIS SLOPE IS DEVELOPED 
BY THE VOLTAGE APPLIED 
TO PIN 1 OF 0920 AND BY A 
FIXED OFFSET CURRENT 
ADDED WITHIN THE 
INTEGRATOR IC (U920) 


THRESHOLD 
LEVEL 
(PIN 7 of U920) 


| 
| 
| 
| 
| 
|-- 1000 COUNTS 


COMPARATOR 
(PIN 9 of U920) 


RAMP CONTROL 
(PIN 10 of U920) 


4. Suppresses leading zeros. 
5. Provides drive for decimal point and sign display. 
6. Provides two clock signals for sample and display. 


7. Provides power supplies for DVM and gas-discharge 
readout elements. 


DVM CIRCUIT OPERATION 


The DVM circuit consists basically of a Dual-Ramp A/D 
Converter Subsystem 0920 (type MC 1405) and a З 1/2 
Digit A/D Logic Subsystem U947 (type MC 14435). 


Analog-to-digital conversion is accomplished by the dual- 
ramp method. An internal positive-going (up) ramp is 
generated when the Ramp Control input to U920 is LO. 
See Fig. 3-12. When the ramp current reaches. the 
threshold level of the internal comparator, a HI signal is 
sent to the comparator input of U947 causing it's counter 
to start counting from zero. The ramp continues going up 
until a count of 1000 is reached, at which time the Ramp 
Control line goes НІ and starts a down ramp. The slope of 
the up ramp is determined by the analog voltage level at 
the input of U920, while the slope of the down ramp is 
fixed by the reference voltage into U920. 


DOWN RAMP COUNT STARTS HERE, THEN RESETS IN U997 
AFTER 100 COUNTS (EQUIVALENT OF FIXED OFFSET CURRENT) 


COUNT RESTARTS HERE AFTER 100 COUNTS (POINT A) 


DOWN RAMP COUNT ENDS HERE (POINT B) 


NOTE 


THE COUNT BETWEEN 
POINTS A AND B IS THE 
VALUE OF UNKNOWN 
CURRENT IN U920 
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Figure 3-12. Basic A/D dual-slope waveform. 
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To provide ramp runup even when the unknown voltage 
is zero, a fixed offset current is added to the unknown. To 
compensate for this added offset current, the down ramp 
count is delayed by 100 counts (the equivalent of the 
fixed offset current on the up ramp). 


The number of counts back down (after the 100-count 
delay) gives the value of the unknown current, and 
therefore the unknown voltage. 


Polarity Switch 


Polarity switching provides the correct signal polarity into 
the DVM. 


The Polarity Switch consists of U925A, В, C, and D, and a 
differential-input amplifier. These switches are controlled 
via Q990 and Q992, which are level shifing inverters. 
The level is shifted because of the different logic levels of 


U925 (+ and -7 volts) and U1025B (+5 volts and ground). 


U925 is a double-pole, double-throw, electronic switch 
that feeds the differential amplifier input. The amplifier, 
U926-U927 is an impedance interface between the 
voltage divider (R1221-R1222, via U1223D on diagram 
5), and the low-impedance input to differential amplifier 
U928. 


U1025B controls the input-polarity switches. Тһе 
required polarity (always positive on pin 1 of U920) is 
determined by a number of devices that will be discussed 
later. 


Digital Voltmeter 


Pin 7 of U920 is the output of the dual-slope integrator. 
When a sampling cycle starts, pin 7 rises linearly (ramp). 
See Fig-3-12. The unknown input voltage controls a 
current source that determines the current (including the 
fixed offset current) into the integrating capacitor C939. 


The ramp runs up for exactly 1000 cycles (determined in 
U947). When the count has reached 1000 clock cycles 
for the up-ramp duration, the ramp control switches 
state, pin 7 of U947 goes НІ, pin 8 of U935B goes НІ, pin 
10 of U920 goes HI and switches the integrating circuit 
to the reference-current source (opposite polarity) and 
the ramp starts down. 


When the down ramp reaches the threshold level, the 
count stops but the ramp continues below the threshold 
level. During this time the count is transferred to the 
output multiplexer circuit within U947. A number of 
things happen in U947, including count reset. Ramp 
Control is also switched back to provide a LO on pin 10 of 
U920 to start another up ramp. 


If the input polarity to the DVM is incorrect (negative), the 
external 100-count delay (U1021) does not expire by the 
time pin 9 of U920 goes LO The down ramp has crossed 
the threshold level before the 100-count delay has 
expired (both in U947 and U1021). 
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Therefore, U946B prevents the count in U947 from 
stopping by holding pin 5 of 0947 НІ. This ensures that 
the 100-count delay on the down ramp is complete in 
U947. 


When the external 100-count delay expires, pin 5 of 
U946B goes LO. Since pin 9 of U920 has gone LO prior 
to this time, pin 4 of 09468 goes НІ. The НІ at pin 4 of 
U946B is inverted by U934F to a LO at pin 10 of U947. 
This LO terminates the count. After a 5O microsecond 
delay (C936-R936), the HI on pin 10 of U935, B resets 
the Update flip-flop. Now, Ramp Control (pin 10 of U920) 
goes LO, and the ramp again starts up. 


09468 gets its LO on pin 5 from the О output of flip-flop 
U935A. 


When the external 100-count delay (U1021A-U1021B) 
completes its count, pin 14 of U1021B goes LO. This 
transition produces a positive edge from pin 3 of U946A, 
which resets U935A (because data input pin 5 is held 
LO). 


U935A gets set from pin 11 of U946D at the beginning of 
every cycle and reset at the end of the 100-count delay. 


When the 100-count delay expires (indicated by U935A 
resetting), pin 2 (O) goes НІ. This HI is a clock input to 
U1023B, and either sets or resets U1023B depending on 
the state of the data input (pin 9) which comes in via 
inverter U946C from pin 9 of 0920. If pin 9 is LO when 
the 100-count delay expires, it means that U920 input 
sees a negative signal. This condition sets U1023B pin 
13 (О) HI and pin 12 (О) LO. 


This LO on О indicates to U1025A that the polarity is not 
correct, so the Sample Clock continues to be selected 
(U1025A pin 1 HI). 


If pin 9 of U920 is HI when the 100-count delay expires 
(meaning that the input signal is positive), pin 9 of 
U1023B is LO. This causes U1023B to reset, placing a 
LO on the Q output and a НІ on the О output. 


The НІ on Q tells the clock selector (01025А) that the 
sign is okay. U1025A changes states, causing the Display 
Clock to run and the readout to display the information 
being multiplexed out of U947. 


If the input polarity is negative, the clock cycle counter 
U1023A allows only one change of sign. After the sign 
has been changed once, and if the sign is still not correct 
on the next sample, U1023A forces the clock to change 
back to display by resetting U1023B. The result is a 
displayed zero, because whenever pin 9 of U920 goes LO 
before the external 100-count delay expires, U947 is 
always allowed to run out its 100-count delay and read 
zero. 
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Anytime there is a negative polarity input that cannot be 
made positive (no matter how many times the polarity is 
switched), the circuit is allowed to switch once, per cycle, 
thus displaying zero. With zero input to the circuit board, 
the result is that the display will be zero, but the * and— 
sign will be displayed alternately on the display (this 
condition is caused when the DVM Zero adjustment 
R920 is set too low). 


Leading Zero Suppression 


Multiplexing is from right to left. U951B is used to store 
information about digit 3 zero suppression to determine 
whether to display or suppress a digit 2 zero. 


Whether a digit 3 zero gets suppressed or displayed 
depends on whether digit 4 (the 1/2 digit) is displayed. 
The 1/2-digit information remains on pin 10 of U947 
during the entire display interval. 


To determine whether to suppress a digit 2 zero, the 
system goes through the first multiplexing cycle and 
blanks the display ма U951A. 


There is an interval when pin 4 of U946B is HI during 
sampling. This НІ sets U951A, causing display blanking 
via U952B. The display remains blanked during the 
multiplexing cycle. 


During this blanking interval, U951A can either inhibit or 
toggle to the opposite state. The K input comes from DS1 
and since DS1 is active LO, U951A sees LO on both J 
and K inputs. This is the inhibit mode, so the display 
remains blanked. When DS2 goes LO, DS1 goes HI, 
which is the condition for U951A reset, but reset cannot 
occur until the next clock edge at clock input pin 3. That 
clock edge does not occur until the end of digit 2. So, on 
the first multiplexing cycle, digits 1 and 2 remain 
blanked. 


Unblanking now allows digit 3 to be displayed, if it is not 
zero suppressed because of the state of the 1/2 digit. 


By the next multiplexing cycle, digit 3 zero suppression is 
stored in 09518 to decide whether or not to blank a digit 
2 zero. 


The blanking is accomplished through the Ripple Blank 
input, pin 5 of U975. 


The 1/2 digit is on pin 10 of U947 as soon as the down 
ramp is completed. The 1/2 digit information goes to pin 
12 of U973B, (DP3 and DP4 are not used in standard 
monitors, thus pin 9 and 10 remain LO). Digit select 3 
information comes in on pin 11 of U973B. 


When all four inputs to U973B are LO, and if the ABCD 
code is O in U975, the Ripple Blanking circuit blanks all of 
the segments of the digit 3 display, even though the 
anode has been selected. 
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If DS2 (at pin 4 of U973A), DP2 (at pins 2 and 3 of 
09734), and О output of U951B (at pin 5 of U973A) аге 
all LO, and the ABCD code is O, the Ripple Blanking 
circuit blanks all of the segments at the digit 2 display, 
even though the anode has been selected. 


Update Logic 


The update flip-flop U935B receives logic from several 
Sources to start the ramp up (U920), to start the ramp 
down, and to provide logic to the external 100-count 
delay (U1025A), the clock cycle counter (U1023A), апа 
the clock selector (U1025A). 


In normal operation U935B gets reset once per second 
from 0947. 


Update signal coming from pin 22 of J900 provides a LO 
at pin 9 of 09340. Therefore, pin 11 of U935B goes НІ. 
Since U935B data line is HI at all times, the positive- 
going edge on pin 11 (clock) sets U935B, causing the 
ramp control to start the run down. 


When in the slow clock (Display) mode, U920 and U947 
are still operating as if they were taking a sample. 
However, because the clock is so slow, the ramp runs up 
rapidly to saturation, and remains there. 


When an Update signal (LO) arrives to set U935B, the 
ramp control input to U920 switches and the ramp starts 
back down. As soon as the down ramp reaches the 
comparison level, the system is forced to go through a 
cycle of sample clock, and then reverts back to slow 
(Display) clock. The Update signal occurs every 200 
milliseconds whenever update is required. 


The external 100-count delay resets U935A at the end of 
100 counts. 


Anode Drivers 


The display anodes Al, A2, A3, and A4 are driven from 
the Anode Driver circuit, 0955-0956, 0958-0959, 
0961-0962, апа 0964-0965. 


Тһе Anode Drivers, except А4, are driven by the DS 
outputs of U947. The Anode Drivers are identical (except 
A4) so only one is described. 


When DS1 at pin 2 of U947 goes LO, Q955 turns on, 
supplying enough base current to cause Q956 to 
saturate. When Q956 saturates, A1 (pin 1 of P956) goes 
to about *165 volts to drive the gas-discharge display 
anode. 


Since Q964 emitter return is grounded, Q964 conducts 
and Q965 is saturated at all times except when all digits 
are blanked. This occurs when the bases of Q955, Q958, 
Q961, and Q964 (bases common) are pulled low by 
U952B during any blanking interval (when all digits get 
turned off). 


Decoder/ Driver 


U975 converts the binary-coded-decimal (BCD) 
information from U947 to the form required to drive the 
cathode segments of the 7-segment gas-discharge 
display. 


When the segments are not turned on by a signal from 
0975, the segments are set at about +75 volts by the 
one-megohm resistors in R976 (B through H). When 
turned on, the segment drivers pull toward ground and 
current is controlled in U975. The binary code on A, B, C, 
and D determines which segments are turned on. 


Sign Enable Logic 


When Sign Enable is LO (from Readout Selector logic), 


U977C and B are enabled so that the sign information 
from pin 15 of U1025B activates one of the Sign Drivers, 
01061 ог 01062. 


Sign, Decimal, and 1/2-Digit Drivers 


Q982 and O1061 through Q1069 are cathode-current 
drivers for the 1/2 digit, the * and—signs, and the 
decimal points. When the base of one of the driver 
transistors is pulled HI (to *5 volts), the emitter resistor to 
ground sets the collector current, thus turning on the 
desired display cathode at a controlled current level. 


Diodes CR982, CR1061, CR1062, CR1065, CR1067, and 
СВ1069 prevent transistor saturation during digit-anode 
blanking periods. This keeps emitter current (diverted to 
the transistor base if the transistor is saturated) from 
affecting the logic lines that drive the transistor bases. 


The decimal-point drivers Q1065, 01067, and 01069 get 
their signals from the Readout Selector switching 
circuitry ма J900 and U934A, В, and С. 


The 1/2-digit driver 0982 gets its signal from pin 10 of 
U947. 


Clock Circuits 


There are two clocks in the digital voltmeter: a Sample 
Clock that runs only when a sample of the count is being 
taken; and a Display Clock that runs at a much longer 
frequency to display the count that has been sampled. 


The Display Clock uses an IC timer (U1039) to produce a 
1-kHz, asymmetrical, rectangular pulse. Pin 4 of U1039 
is used as a gate. When pin 4 is HI, the clock runs; when 
pin 4 is LO, the clock is off. 
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The Sample Clock (consisting of Q1031, Q1032, and 
01033) runs at 250 kHz, with 01031 used as a gate. А 
HI on Q1031 base turns on the clock. The clock receives 
its logic Нот the Clock Selector flip-flop U1025A. 


Q1032 and Q1033 form an oscillator. Assuming that 
Q1033 is turned on, C1032 charges through R1032 
toward -12 volts. When the junction of R1032-C1032 
reaches -0.6 volts Q1032 turns on, pulling Q1033 base 
down and Q1033 starts to turn off. The regenerative 
action causes 01032 to saturate. Q1033 now turns off. 
C1032 now charges (in the opposite direction) via R1033 
toward -12 volts. The junction of C1032-R1033 pulls 
01033 emitter down until Q1033 turns on again. 01032 
now turns off and a new cycle starts. 


The Display Clock signal also provides inter-digit display 
blanking. When switching from one digit to the next in 
the same envelope, the display must be blanked briefly to 
permit deionization of the gas in the readout. This 
blanking prevents partially lit segments and streamers 
(blue glow) between digits. 


During each Display Clock period, pin 11 of 09770 is НІ 
for 250 microseconds and LO for 750 microseconds of 
the 1-millisecond clock period. This signal from pin 11 of 
U977D is fed to pin 2 of U951A, which turns off the 
anode drivers for 250 microseconds at the beginning of 
each display clock cycle. 


Sample Output 


Q1043 provides a signal via pin 10 of J900 to the 
Readout Selector switching circuit to operate the 
Systolic/Diastolic selector. 


+5 Volt Regulator 


The +5 volt supply is derived from the +7 volt supply by 
error amplifier U1001 and pass transistor 01003 to 
provide +5 volts for most of the digital devices in the 
digital voltmeter. 


Readout Supply 


The Readout Supply uses transformer T1010 to provide 
-90, +75, +165 volts to the gas-discharge readout display. 


T1010 primary is supplied from a voltage (28 volts peak- 
to-peak) picked off transformer T1972 in the main power 
supply. 

The secondary (T1010) voltages (-90 and +75) are 
rectified and filtered in the conventional manner. The 
+165 volts is produced by a voltage doubler circuit 
(CR1012-C1012-C1013-CR1013). 
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Section 4- 413 


МАІМТЕМАМСЕ 


This section contains information for performing preventive maintenance, troubleshooting, and corrective maintenance for 


the 413 Monitor. 


PREVENTIVE MAINTENANCE 


ROUTINE MAINTENANCE SCHEDULE 


Table 4-1 is a suggested minimum maintenance 
schedule for instruments in continuous use. Obvious 
defects should be immediately remedied. 


TABLE 4-1 
Routine Maintenance Schedule 


6 Months 


Inspect Removable 
Wires and Cables 


Inspect Power Cord 
& Plug 


Safety Inspection (see 
Safety Infor- 

mation in front of 
manual) 


Calibration (by qualified 
service personnel only) 


Clean Exterior 


OPERATOR INFORMATION 


Preventive maintenance to be performed by an operator 
consists of external cleaning and visual inspection. The 
following information, also included in the 413 
Operator's Manual, is intended for use by both operator 
and service personnel. 


CLEANING 


The recommended method of cleaning the exterior 
surfaces of the monitor is with a cloth or swab 
dampened with a warm water and mild soap solution. 
Do not permit liquids to run behind the knobs and 
pushbuttons or into the connectors. 
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INSPECTION 


Inspect all removable cables, wires, etc. Pay careful 
attention to the points that frequently bend, as the 
repeated flexing at these points eventually will cause 
breakage. Replace frayed or otherwise damaged 
cables. 


Inspect the power cord and plug for damage. Repair or 
replacement should be performed only by qualified 


personnel. 
CAUTION 


Monitors that have been dropped or 
otherwise abused, should be checked by 
qualified service personnel to verify all 
safety features. 


CALIBRATION AND SAFETY 


Qualified service personnel should check the 
calibration of this instrument at least every six 
months. It is also recommended that the electrical- 
safety features be inspected and leakage current 
measured every six months. Complete instructions are 
given later in this section. 


Electric-shock hazard exists when the 
instrument covers are removed. Refer 
servicing to qualified personnel. 


SERVICE INFORMATION 


Preventive maintenance to be performed by service 
personnel only consists of external cleaning (see 
Operator Information above), visual inspection, 
calibration, and ECG patient-circuit leakage checks. 
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CABINET REMOVAL 


Electric-shock hazard exists when monitor is 
operated with covers removed. Avoid 
touching exposed connections or components 
which might be elevated from ground (e.g., 
some metal-cased transistors). 


All ac-line voltage connections are covered 
and located on the rear panel. Some exposed 
voltages are, * and -35 V in the vertical 
amplifier circuit and -50, *175, and *3400 V 
in the crt circuit. 


Disconnect monitor from ac power source 
and unplug battery plug (P1982) before 
cleaning interior of monitor or replacing 
components. 


To remove the top cover, remove the two screws on 
each side, lift up the left side of the cover, then make 
sure it has cleared the ECG LEAD CHECK terminals 
and remove the cover from the monitor. 


To remove the bottom cover, remove the two screws 
on each side and pull the cover straight off. 


NOTE 


Be sure board retainer clip is in place before 
replacing top cover. See Figure 4-2. 


VISUAL INSPECTION 


In addition to checking external cables and wires as 
discussed under Operator Information, the 413 interior 
should be inspected occasionally. Check for such 
defects as broken connections, improperly seated 
semiconductors, damaged circuit boards, and heat- 
damaged parts. 


The method for correcting most visible defects is 
obvious. However, be particularly careful if heat- 
damaged components are found because overheating 
usually indicates other trouble in the instrument. It is 
important to correct the cause of overheating to 
prevent recurrence of the damage. 


CALIBRATION 


Monitor adjustment should be checked at least every 
six months or 1000 hours. Certain adjustments may 
be necessary following component replacement as 
indicated in the Component Replacement portion of 
this section. Adjustment procedures are located in 
Section 5, Calibration. 
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Fig. 4-1. ECG board securing. 


Figure 4-2. Board retainer clip installation. 


ECG LEAKAGE CHECK 


A leakage check should be made at least every six months 
or whenever the monitor has been dropped or otherwise 
abused. Also, check leakage after any repairs. 
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This check determines the amount of leakage current that 
could be present between the patient and the ECG circuit of 
the monitor under either of the following abnormal con- 
ditions: 


(1) Monitor is properly grounded and patient is at 
120 Vac, 60 Hz, or 


(2) Monitor is not grounded, case is connected to 
120 Vac, 60 Hz and patient is grounded. 


Test Equipment Required 


Use an instrument such as the Model 431 Safety Analyzer, 
manufactured by Neutrodyne-Dempsey Inc., P.O. Box 
1925, Carson City, Nevada. 


Leakage Check Procedure 


a. Disconnect monitor from ac power source. 


b. Remove top and bottom covers. 


INSULATED BOX Y 


*BE CERTAIN TO 
CONNECT METAL 
SHIELD BOX TO R1 


TAPE ENDS OF PRO- 
TECTIVE GROUND AND 
NEUTRAL WIRES TO 
PREVENT SHORTS 


SECURE AC CABLE TO INSULATED 


c. CHECK—AII plug-in circuit boards are pushed firmly into 
their mating receptacles. 


d. СНЕСК- АІІ cables are plugged firmly into their mating 
pins andthat they are dressed away from ECG shield, input 
connector shield and pushbutton switch shafts. 


е. СНЕСК- Screw and spacer securing ECG circuit board 
are tight. (See Figure 4-1.) 


f. СНЕСК- Plastic board retainer is installed and properly 
seated at top of circuit boards. (See Figure 4-2.) 


g. Replace top and bottom covers. Leakage check is valid 
only with covers installed. 


h. Check ECG-leakage current using procedure supplied 
by the Safety Analyzer manufacturer. 


| PATIENT 


CABLE | 
BRANCH 
BLOCK 


R2 = 
R4 


METAL SHIELD BOX N 


В1- 1.5М52,5% 
R2 — 5k Q ,5% 
R3 — 10k €2, 596 
R4 — 15k 2,5% 


CASE WITH CABLE CLAMP 


(2042-2)2277-328 


Figure 4-3. CMRR-Leakage test fixture. 
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TROUBLESHOOTING AIDS 


The following is provided to facilitate troubleshooting the 413 Monitor. Information contained in other sections of 
this manual should be used in conjunction with the following data to aid in locating a defective component. An 
understanding of the circuit operation is also helpful. See Section 3, Theory of Operation for this information. 


SERVICING EXTENDER SET 


Servicing Extender Set, Tektronix Part 020-0291-00 is 
available to aid in troubleshooting and calibration. It 
provides an extender board and the cables necessary 
to operate the monitor with any of the plug-in circuit 
boards extended. Use of the Servicing Extender Set is 
essential to extend the Conditioner board for making 
Main board adjustments. 


SCHEMATIC DIAGRAMS 


Complete schematic diagrams are given on the foldout 
pages in Section 8, Diagrams and Circuit Board 
Illustrations. The component mumber and electrical 
value of each component in this instrument are shown 
on these diagrams. (See the first page of the 
Diagrams and Circuit Board lllustrations section for 
definitions of the reference designators and symbols 
used to identify components in this instrument). 
Important voltages and idealized waveforms are also 
shown on the diagrams. The portions of circuits 
mounted on circuit boards are enclosed with heavy 
solid-black lines. 


CIRCUIT BOARD ILLUSTRATIONS 


A circuit board illustration is shown in conjunction 
with each circuit diagram. These are located on the 
back of the pullout page opposite the associated circuit 
diagram. Each circuit component and waveform test 
point shown on the circuit diagram is identified on the 
circuit board illustration by its circuit number. Circuit 
number locations are identified with a grid-index 
system. 
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ADJUSTMENT AND TEST POINT 
LOCATIONS 


To aid in locating test points and adjustable 
components called out in the Adjustment procedure, 
an Adjustment and Test Point Locations foldout page 
is provided in Section 8, Diagrams and Circuit Board 
Illustrations. 


COMPONENT VALUE IDENTIFICATION 


Values of capacitors, diodes, and resistors used in this 
instrument are identified by direct numerical values or by a 
color-code scheme. Figure 4-4 shows the color-code and 
numerical-value schemes used. 


SEMICONDUCTOR LEAD 
CONFIGURATIONS 


Typical semiconductor lead configurations are shown in 
Figure 4-5. Before handling semiconductors or boards 
containing semiconductors, see the special handling Cau- 
tioninthis section under Component Removal and Replace- 
ment, Semiconductors. 


TRUTH TABLES 


Truth tables are given on pullout pages in the 
Diagrams and Circuit Board lllustrations section of this 
manual. These truth tables give the logic state outputs 
for specified inputs to the various integrated circuits 
used in the 413 Monitor. 
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COLOR CODE 


COMPOSITION 
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CAPACITORS (У 5 
e 
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METAL-FILM 
RESISTORS 


@ О) and@)- 157, 2ND, AND 3RD SIGNIFICANT FIGS. (Т) AND/OR (9 COLOR CODE MAY NOT 
(Ф - MULTIPLIER (T)- TOLERANCE; BE PRESENT ON SOME CAPACITORS; 
(д - TEMPERATURE COEFFICIENT. (P) - POLARITY AND VOLTAGE RATING 


coLom | SIGNIFICANT 
FIGURES |MULTIPLIER|TOLERANCE | MULTIPLIER 


+100% 
ida е ми РР | | — | абды 
= о 
105 ог 100K] +1/2% к %5% +0.5pF 25VDC 
ег 5 100,000 “За ах 
6 д 106 ог 


+80% 
-2 j +0.25pF 


Figure 4-4. Capacitor and resistor value identification. 


DIPPED 

TANTALUM 
VOLTAGE 

RATING 


BROWN 


ORANGE 


YELLOW 
GREEN 


5 
BLUE 6 


VIOLET 7 


GRAY 


WHITE 


GOLD 


SILVER 


(1862-74) 2277-34 
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HEAT SINK 


- SIGNAL Diooe [| иснт EMITTING] L PLASTIC CASE me 


POWER TRANSISTORS 21 DIODE (L.E.D.) TRANSISTORS 


с 


= METAL CASE г г аскан ен LL е ша col 


TRANSISTORS TRANSISTORS TRANSISTORS 


B D Lo INTEGRATED CIRCUITS DENEN 
POWER DIODES 


1 INDEX CONFIGURATION MAY VARY FROM ONE IC TO ANOTHER. 
2277-35A 


Figure 4-5. Semiconductor lead configurations. 
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TYPICAL POWER SUPPLY VOLTAGES 


Table 4-2 lists the output voltages and typical ripple of the 413 power supplies. These voltages are measured between 
the power supply test points and ground (see Adjustment and Test Point Locations pullout page in Section 8, Diagrams 
and Circuit Board Illustrations. 


TABLE 4-2 
Power Supply Voltages 


Typical 
Power Typical Ripple 
Supply Voltage Peak-to-Peak 


Voltage Test Point Range 


-12 TP2093 -11.8 to -12.1 V 100 mV 
-7 ТР2089 6.8 to -7.2 V 75 mV 


+7 ТР2083 +6.8 to *7.2 V 75 mV 
+12 ТР2077 +11.5 по +12.5 V 100 mV 


-35 Emitter -37 to -42 V 0.5 V 
Q1674 

+35 Emitter *37 to *42 V 0.5 V 
01664 

-50 (НУ ВО) Junction -45 to -55 V 1.5 V 
CR2163 
C2163 


-90 (DVM BD) TP1011 -85 to -95 V 1.3 V 


+175 (HV BD) Junction +170 to +180 V 9.7. V 
CR2161 
C2161 


*5 (DVM BD) TP1006 *4.95 to +5.05 V 30 mV 
*75 (DVM BD) TP1016 +70 to *80 V 25V 


+165 (DVM BD) TP1013 *160 to +170 V 7.5 V 
+3400 СЕТ АМОРЕ +3200 10 
+3600 М' 
0.6 V ас rms Pin 1 of Сп 0.54 to O.66 V ac 
crt heater Socket 
+25 V TP1984 +2.45 to +2.55 V 
Primary 
Ref. 
+5 М ТР1994 Calibrated 
Secondary to within 5 mV 
Ref. 


'Reads approximately 3200 V *200 V when measured with 20 КО/У МОМ. 
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CORRECTIVE MAINTENANCE 


Corrective maintenance consists of component replacement and instrument repair. Special techniques required to 
replace components and assemblies in the monitor are given here. 


SERVICE RECORDS 


It is advisable to keep a detailed service record, since 
the monitor and its accessories are involved with 
patient care and safety. Include information such as 
monitor type and serial number, failure, symptoms, 
routine maintenance performed, and the date. 


READJUSTMENT AFTER REPAIR 


After any electrical component has been replaced, check 
the adjustment of that particular circuit and other closely 
related circuits. Check the adjustment of the entire 
monitor after working on the power supply. ECG patient- 
circuit leakage must be checked following any repair or 
readjustment. 


OBTAINING REPLACEMENT PARTS 


STANDARD PARTS 


АП electrical and mechanical part replacements can be 
obtained through your local Tektronix Field Office or 
representative. However, many of the standard 
electronic components can be obtained locally in less 
time than is required to order from Tektronix, Inc. 
Before ordering or purchasing replacement parts, 
check the parts list for value, tolerance rating, and 
description. 


NOTE 


When selecting replacement parts, 
remember that the physical size and shape 
of a component may affect its performance 
in the instrument. All replacement parts 
should be direct replacements unless you 
know that a different component will not 
adversely affect instrument performance. 


SPECIAL PARTS 


Some components in the monitor are manufactured or 
selected by Tektronix, Inc. to meet specific 
performance requirements. Most of the mechanical 
parts used in this instrument have been manufactured 
by Tektronix, Inc. Order all special parts directly from 
your local Tektronix Field Office or representative. 
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ORDERING PARTS 
When ordering replacement parts from Tektronix, Inc., 
include the following information: 

1. Instrument type. 


2. Instrument serial number. 


3. A description of the part (if electrical, include the 
circuit number). 


4. Tektronix part number. 


SOLDERING TECHNIQUES 


Disconnect the monitor from the power 
source, turn the monitor off and unplug the 
battery (P1982) before soldering. 


Use ordinary 60/40 solder and a 15 watt pencil-type 
soldering iron for most soldering in this instrument. If 
higher wattage soldering irons are used to remove 
large surface components, be careful not to apply so 
much heat that the etched circuit wiring separates 
from the base material. Excessive heat can also cause 
serious damage to multi-layer circuit boards. 


см 


CAUTION 


po 


мы 


Several of the circuit boards т the 413 
Monitor are multi-layer type boards with a 
conductive path laminated between the top 
and bottom board layers. All soldering on 
these boards should be done with extreme 
care to prevent breaking the connections to 
this center conductor. The following boards 
in the 413 Monitor are multi-layer: A2— 
Respiration, A3—Pressure/Pulse, А5— 
Conditioner, A6—Main. 
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COMPONENT REMOVAL AND REPLACEMENT 


Disconnect the monitor from the power 
source and unplug the battery plug (P1982) 
before disassembling instrument and 
replacing components. 


BATTERIES 


Before replacing the batteries, read the Battery 
Operation and Condition information in the Operating 
Information section. 


The battery pack consists of four F-size, 1.25 V nickel- 
cadium (NiCd) cells, which are mounted inside of a 
metal case and fastened to the left side rail with two 
#4-40 flat-head screws. The battery power plug (P1982) 
is connected to the Main board. 


CAUTION 


The nickel-cadium cells are capable of 
delivering a high current. Do not short 
circuit the cells, since this can cause the 
wire insulation to melt and the fuses to 
blow. 


TO REMOVE BATTERIES: 


1. Unplug battery pack plug (P1982) from the Main 
board. 


2. Unplug recorder battery-power plug (P2130) if 
recorder is attached. 


3. Remove four nuts holding battery pack together. 


NOTE 


Do not replace individual cells unless the 
batteries are relatively new (e.g., less than one 
year). Replace cells only with the type 
specified. Other types may not function 
properly or may be a hazard to the monitor and 
personnel. Operating time and/or high- 
temperature performance may be degraded. 
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BATTERY FUSE REPLACEMENT 


To replace the battery fuses, first remove and 
disassemble battery pack. Then carefully unsolder and 
replace defective fuses that are mounted on small 
circuit board between the two center cells. 
Reassemble and reinstall battery pack. 


PUSHBUTTONS 


Remove pushbuttons by pulling them straight off the 
switch shafts or extensions using pliers protected with 
cloth or tape. Install pushbuttons by pressing them 
onto the switch shafts or extensions. 


PUSHBUTTON-EXTENSION SHAFTS 


To remove extension shafts, insert a sharp pointed tool 
(such as a scriber) between end of switch shaft and 
extension shaft. Moving the scriber back and forth will 
cause extension shaft to be released from the switch shaft. 
See Figure 4-6. 


To install extension shaft, press it straight onto switch 
shaft until it snaps in place. 


INTERCONNECTING CABLES AND 
TERMINAL CONNECTORS 


Interconnecting cable assemblies used in the monitor 
consist of multiple-conductor cable with machine- 
installed terminal connectors, mounted in plastic 
holders. 


The plastic holders, except on the battery cable, can 
be replaced easily. However, if the cable is defective, 
such as a wire broken loose from the terminal 
connector, it is often advisable to replace the complete 
cable assembly. 


If the terminal connectors come loose from the plastic 
holder, they can be reinstalled as shown in Figure 4-7. 
When reinstalling connectors on board pins, be sure to 
match the triangle on the connector holder with the triangle 
on the circuit board for proper orientation. 
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SWITCH 


EXTENSION 
SHAFT 


SCRIBER 


2277-29 


Figure 4-6. Removing pushbutton extension shaft. 


SEMICONDUCTORS 


CAUTION 


See semiconductor Caution page. 


TURN 
CRIMPED SIDE 
OF TERMINAL 
CONNECTOR Semiconductors should not be replaced unless actually 
Рах OE ED defective. If removed from their sockets during routine 
HOLDER maintenance, return them to their original sockets. 
Unnecessary replacement of semiconductors may 
INSTALL WIRES IN HOLDER affect the adjustment of this instrument. When 
ACCORDING TO EIA COLOR semiconductors are replaced, check the operation of 
CODE NUMBERING SEQUENCE that part of the instrument which may be affected. 
(E.G., BROWN STRIPED GOES 
IN TRIANGLE E ad Mee WA) 
RED STRI 
POSITION CAUTION | 


То avoid component damage, power must 
be turned off before removing or replacing 
semiconductors. 


MATCH BOARD AND 
CONNECTOR TRIANGLES 
(PIN #1) FOR PROPER А м2 
ОВІЕМТАТІОМ Replacement devices should be of the original type or a 


direct replacement. Figure 4-5 shows the lead con- 
figurations of the semiconductor devices used in this 
instrument. When replacing, check the manufacturer's 
basing diagram for correct basing. Semiconductors that 
have heat radiators use silicone grease to increase heat 
transfer. Replace silicone grease when replacing these 
Figure 4-7. Installation and orientation of terminal connectors. Semiconductors. 
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LLL 


ме. YOU ARE DESTRUCTIVE ж 
STATIC DISCHARGE “Z 
CAN DAMAGE COMPONENTS 


7 


И, 


SS 
ALn 


FACT: BOTH MOS AND BIPOLAR INTEGRATED CIRCUITS САМ BE DAMAGED BY 
* DISCHARGE OF STATIC ELECTRICITY. 


FACT: BOTH DIGITAL AND LINEAR !.С.'5 CAN BE DAMAGED. 


FACT: І.С.'5 САМ BE DAMAGED WHEN THEY ARE IN THE CIRCUIT AS WELL AS WHEN 
* THEY ARE NOT. 


FACT: DAMAGE MAY NOT BE APPARENT FOR SEVERAL MONTHS. 


RECOMMENDED HANDLING RULES 
STORING AND TRANSPORTING Do use grounded soldering iron and test 


equipment. 


Don't remove semiconductors or boards 

containing semiconductors from original 
antistatic container until needed. Do шт the instrument power off before 
removing or inserting semiconductors. 


place semiconductors or boards 

containing semiconductors on or in plastic 

ETERS, styrofoam хай other working оп boards or instruments 

nonconductive material. Use material containing | semiconductors. If not 

specifically treated for antistatic qualities. available, use uncoated cardboard as a 
substitute. 


use a grounded conductive bench top when 


INSTALLING Поп? slide semiconductors or boards containing 


semiconductors across any surface. 


discharge static charge from your body. 
Connect yourself to ground through 100 z 
КӨ while handling circuits or Don't touch semiconductor leads unless 


semiconductors. necessary. 
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Handle silicone grease with care. Avoid 
getting the silicone grease in your eyes. 
Wash hands thoroughly after use. 


An extracting tool should be used to remove 
integrated circuits to prevent damage to the pins. This 
tool is available from Tektronix, Inc. Order Tektronix 
part 003-0619-00. If an extracting tool is not available 
when removing one of these integrated circuits, pull 
slowly and evenly on both ends of the device. To 
prevent damage to the pins avoid having one end of 
the integrated circuit disengage from the socket before 
the other. 


INTERCONNECTING CIRCUIT-BOARD 
PINS 


A circuit-board pin replacement kit, including nec- 
essary tools, instructions, and replacement pins with 
attached spare ferrules, is available from Tektronix, 
Inc. Order Tektronix Part 040-0542-00. Replacement of 
circuit-board pins on multi-layer boards is not 
recommended; refer such repairs to your local 
Tektronix Field Office or representative. 


| са UTION | 
Replace стсип-боага pins оп multi-layer 
boards with extreme caution. See Soldering 


Techniques for identification of multi-layer 
boards in this instrument. 


To replace a damaged pin, first disconnect any pin connec- 
tors. Then unsolder the damaged pin (see Soldering 
Techniques) and pull it out from the board with a pair of 
pliers, leaving the ferrule (Figure 4-8) іп the hole if possible. 
If the ferrule remains in the circuit board, remove the spare 
ferrule from the replacement pin and press the new pin into 
the hole in the circuit board. If the ferrule is removed with 
the damaged pin, clean out the hole using a solder- 
removing tool and a scriber. Then press the replacement 
pin, with attached spare ferrule, into the hole. Position the 
replacement pinin the same manner as the original pin had 
been. Solder the pin to the circuit board on each side of the 
circuit board. If the original pin was bent at an angle to mate 
with a connector, carefully bend the new pin to the same 
angle. Replace the pin connector. 


FRONT PANEL 


To remove front panel: 


1. Remove amber plastic filter and black metal mask 
from readout housing. Use small-bladed screwdriver 
or small utility knive and carefully pry filter and 
mask out of readout housing. 
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REPLACEMENT 
PIN 


FERRULE 


PROPER 
PLACEMENT OF 
FERRULES IN 
CIRCUIT BOARD 


Figure 4-8. View of typical circuit-board pin and ferrule. 


2. Remove two screws holding readout housing to 
front panel. Remove housing. 


3. Remove crt bezel and graticule (held with four 
screws). 


4. Remove six knobs using 1/16 inch hex allen 
wrench. 


5. Remove nuts and flat washers from the six 
potentiometers. 


6. Pull front panel away from front subpanel. 


To install front panel reverse the above procedure while 
observing the following precautions: 


1. When replacing black metal mask make sure bumps 
on inside of mask opening are just above the 
HEART and TEMPERATURE A pushbuttons; if not 
turn mask over. 


2. Place concave side of amber filter toward readout 
devices; in this direction the readout elements are 
less visible. 
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3. Be sure to check alignment of knob indexes with 
front panel numbers. If unsure about where to 
align knob index marks, rotate the control from one 
extreme to the other and adjust knob on shaft so 
that index stops the same distance from the center 
bottom at each extreme. Check calibration of ECG, 
pulse, and rate limits functions with regard to 
front-panel knob settings. 


FRONT ASSEMBLY 


The front assembly can be removed as a single unit 
from the main instrument frame to replace 
components or make repairs. 


To remove front assembly: 
1. Carefully discharge crt-anode connector to chassis. 


2. Disconnect crt-anode connector. See Figure 4-9. 


3. Remove RESPIRATION SIZE knob, nut, and flat 
washer. 


4. Remove four nuts, one at each inside corner of 
front frame casting. 


5. Unplug crt base plug from HV board and yoke plug 
from Main board. 


— SCREWDRIVER 


CRT SHELL 


c2042-29 


о Fig. 4-9. Crt-anode connector removal and installation. 
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6. Disconnect all plugs along front edge of Main board 
and Conditioner board, except black two-wire 
speaker plug at crt end of Mainboard. 


7. Carefully pull the front panel away from the main 
frame casting. 


To install front assembly: 


1. Guide cables into front casting opening and set 
front assembly in place. Make sure cables are 
emerging toward the bottom of the instrument and 
do not get caught on the top of the Main board. 


2. Set front assembly in place in front casting, guiding 
pushbuttons into the appropriate holes in the front 
panel. 


З. Secure assembly with the four 84 nuts. 


4. Mount RESPIRATION SIZE control with flat washer 
and nut. Install knob. 


5. Connect crt-anode connector. 
6. Connect crt base and yoke plugs (P2141 & P1690). 


7. Connect cable plugs to Main board and Conditioner 
board as shown in Figure 4-10. 


CIRCUIT BOARDS 


Occasionally a circuit board may be damaged beyond 
repair. If this is the case, replace the entire board 
assembly. Part numbers for completely wired boards 
are given in the Replaceable Electrical Parts list. 
Circuit board locations are shown in Figure 4-14. 


To prevent instrument damage when 
installing boards, be sure to properly align 
interconnecting pins and plastic guide pins on 
Main board with receptacles on plug-in 
boards. 


ECG Board 
To remove board: 


1. Remove board retainer clip (Figure 4-2). 


2. Remove screw holding board to right-hand rail. See 
Figure 4-1. 


3. Pull board straight away from Main board to 
unplug. 


4. Tip board as necessary and remove from 
instrument. 
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2277-38A 


Figure 4-10. Main and Conditioner board cable connections 
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A11—FUSE BOARD 
(INSIDE BATTERY PACK) 


A9— 
SWEEP 
SWITCH 


A10—READOUT SWITCH 


Figure 4-11. Circuit board locations. 


Maintenance—413 


A3—PRESSURE/PULSE 


A2—RESPIRATION 


A1—ECG 


A6—MAIN 


2277-17 
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5. Unplug P462 (3-conductor plug) from Respiration 
board. 


6. Remove screw from input circuit shield. Slide shield 
down cables. 


7. Unplug both cable plugs from board. 


To install board: 

1. Connect ECG input cable plug (P131) and 
respiration iput cable plug (P162) to board. Be sure 
to match triangles on plugs with those on board. 


2. Install shield as shown in Figure 4-12. 


3. Connect respiration input plug (P462) to Respiration 
board. 


4. Plug ECG board onto interface pins on Main board. 
Tip board and insert pushbuttons into holes in front 
panel before plugging board onto interface pins. 


5. Install board retaining screw through side rail. See 
Figure 4-1. 


6. Dress all cables away from circuit board shield, 
ECG input connector shield, and switch shafts. 


BOTTOM SHIELD FITS IN LOCATOR HOLE, THEN 
TO а LD LOCATOR PINS FIT OUTSIDE THE BOTTOM 
SHIELD. 


TOP SHIELD ECG BOARD 
TOP SHIELD 


LOCATOR PINS 


BOTTOM SHIELD 


BOTH SHIELDS SHOULD FIT 
TIGHTLY AGAINST THE BOARD 


(1523-29) 2277-40 


Figure 4-12. ECG shield installation. 
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7. Install board retainer clip. See Figure 4-2. 


8. Check calibration of ECG channel and check ECG 
patient-circuit leakage. Refer to Calibration section. 


RESPIRATION BOARD 
To remove board: 


1. Remove extension shaft from Respiration DISPLAY OFF 
switch shaft. See Figure 4-6. 


2. Pull Respiration board straight up to unplug from 
Main board. 


3. Unplug гебртаноп input cable plug (P462). 


To install board, reverse procedure. 


PRESSURE/PULSE BOARD 
To remove board: 
1. Unplug 2 cable plugs from rear of boards. 


2. Pull board straight up to unplug. Lift rear of board 
higher than front to release front plastic guide pin. 


3. Remove board from instrument. 


To install board: 


1. Set board in place over interface pins without 
inserting pushbuttons through front panel. 


2. Lift rear of board and insert pushbuttons into their 
respective holes in the front panel. 


3. Lift up on front of board and align plastic guide pin 
on Main board with guide on Pressure/Pulse board. 
Align rear guide and pin and plug board onto 
interface pins. 


4. Connect cable plugs to rear of board. The 6- 
conductor brown plug goes to the outside pins and 
the red plug goes to the inside pins. 


DVM BOARD 
Pull board straight up to unplug. 


To install board, position board assembly so that the 
metal shield is facing the Pressure/Pulse board, align 
plastic guides, and plug board onto interface pins. 
Make sure support pin on crt bracket fits between 
board and metal shield. 


CONDITIONER BOARD 
To remove board: 
1. Unplug 3 cables from board. 
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2. Remove 3 screws holding Conditioner board to 
Main board. 


3. Unplug 60-pin interface connector (P1100). Use a 
small screwdriver and pry between side rail and 
edge of board. Pry a little at a time along the 
length of connector until the pins are released from 
the plug. 


To install board: 


1. Set insulating sheet in place over Main board 
components. 


2. Align Conditioner board interface pins with sockets 
on Main board. 


3. Press along length of connector a little at a time 
until all pins are seated firmly into their sockets. 


4. Connect 3 cables to Conditioner board: P1145, 
violet, 6-conductor plug; P1402, blue, 10-conductor 
plug; P1462, green, 10-conductor plug. 


MAIN BOARD 


To remove board: 
1. Remove ECG, Respiration, Pressure/Pulse, and 
DVM boards. 


2. Unplug crt base cable plug (P2141) and yoke plug 
(P1690). 


3. Carefully discharge anode connector to chassis. 
4. Disconnect crt-anode lead. See Figure 4-9. 

5. Remove Conditioner board. 

6. Unplug all cable plugs from Main board. 

7. Remove front assembly. 


8. Remove 11 screws holding Main board brackets to 
side rails and rear panel. 


9. Main board can now be removed from monitor. 


Toinstall board, reverse removal procedure. Refer to Figure 
4-10 for locations of cable plugs. 


HIGH-VOLTAGE (HV) BOARD 
To remove board: 
1. Remove battery pack. 


2. Rer..ove DVM board. 


REV A AUG 1979 


Maintenance—413 


3. Remove front assembly. Refer to instructions given 
previously. 


4. Remove screws holding Conditioner board. Unplug 
Conditioner board from Main board and move it 
aside to gain access to two HV board mounting 
Screws. М is not necessary to unplug cable plugs 
from Conditioner board. 


5. Remove two screws holding the HV board to the 
Main board. 


6. Unplug HV board from Main board. Remove board 
and insulating card from instrument taking care not 
to bend pins on the Main board. 


To install board: 


1. Lay insulating card on Main board between HV 
board pins. Align hole in insulating card over hole 
in Main board nearest front of monitor. 


2. Set HV board in place over pins on Main board. 
Carefully align pins and sockets and press HV 
board against Main board. 


[^] 


. Secure HV board with two screws through Main 
board. Position insulating card as necessary to 
install the front screw. 


4. Install Conditioner board. 
5. Install front assembly. 
6. Install DVM board. 


DISPLAY BOARD 
To remove board: 
1. Remove ECG board and Respiration board. 


2. Unplug 2 interconnecting cables from Display board. 
3. Remove 2 mounting screws. 


To remove display devices from Display board: 


Using a screwdriver (preferably with plastic shaft), 
carefully pry readout device out of its socket. Pry a 
little at each side until readout device is released from 
socket. Make sure pins are straight before attempting 
to install readout device. 


To install board, reverse removal procedure. Then 
check ECG and Respiration adjustments and check 
ECG patient-circuit leakage. See Calibration section. 


READOUT SWITCH BOARD 


To remove this board, it is necessary to remove the 
ECG and Respiration board, the front panel, and the 
two screws through the front subpanel. 
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After replacing Readout Switch board, check those 
adjustments related to replacement of the ECG and 
Respiration board. 


SWEEP SWITCH BOARD 


To remove this board, it is necessary to remove the 
front panel and the two screws through the front 
subpanel. 


ALARM LIGHT 


The ALARM light assembly is sandwiched between the 
readout housing and the nomenclature decal 
surrounding the readout pushbuttons. 


To remove the decal, carefully pry around the edges 
with a knife. To install decal: set it in place over 
readout pushbuttons and press down firmly. Use a 
blunt, smooth instrument to prevent scratching decal. 


ZERO CONTROL 


To remove ZERO control: 
1. Remove DVM board and Pressure/Pulse board. 


CATHODE 
(FLAT SIDE) 


HOLDER 
CAP 


WHITE/RED 
WIRE 


WHITE/BROWN 
WIRE 


Figure 4-13. QRS and INSPIRATION LED replacement. 
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2. Remove front panel. 


3. Pull ZERO knob off. 


4. Remove mounting nut (recessed in subpanel). 


5. Remove four nuts (one at each inside corner) 
holding front assembly. 


6. Pull front assembly away from front frame casting 
just far enough to remove the screw holding the 
cable clamp to lower right corner of crt retainer. 


To install ZERO control, reverse removal procedure. 


ORS AND INSPIRATION LED 


To replace either ORS or INSPIRATION LED (light-emitting 
diode), proceed as follows: Refer to Figure 4-13. 


1. Remove LED holder cap by pulling it off holder. 


HOLDER 
(MOUNTED IN 
FRONT PANEL) 


м, 


с2042-27 
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2. Unsolder and remove LED from holder cap. See 
Caution below. 


The holder cap melts easily with excessive 
heat. Use soldering iron of 15 watts or less. 


3. Trim leads on new LED to same length as on one 
removed. 


4. Solder new LED to holder cap, observing Caution 
given above. Note correct orientation of cathode 
lead. 


5. Snap holder cap and LED assembly onto holder. 


CRT 
To replace the crt, proceed as follows: 


Handle the crt carefully. Rough handling or 
scratching increases the implosion hazard. 


To remove the crt: 


1. Remove front assembly. Refer to instructions given 
previously. 


2. Remove four #4 screws holding crt retainer frame to 
front subpanel. 


3. Pull crt and retainer away from front subpanel and 
remove from the instrument. 


To install crt: 


1. Set crt and retainer in place against front subpanel. 
Make sure plastic corner pads are in place and 
ears on crt retainer frame are set into slots in front 
subpanel. 


2. Secure crt retainer frame with four #4 screws. The 
shorter screw and spacer go to the upper right 
corner. 


3. Set front-panel assembly in place and secure with 
four 44-40 nuts. Be careful not to pinch cable wire 
between subpanel and front frame casting. 


4. Install front assembly. 


5. After replacing crt, check following adjustments 
(see Calibration section): Centering Rings, CRT 
Yoke, Focus (R2140), Horizontal Position (R1835), 
Horizontal Width (R1845), Trace Zero (R690), and 
Vertical Sensitivity (R1685). 
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ACCESSORY REPAIR 


The following information should be considered when 
replacing or repairing accessories. 


PRESSURE TRANSDUCERS 


Pressure transducers are not considered field 
repairable. Repair or replacement should be done by 
the transducer manufacturer. 


АП non-differential transducers have a vent tube to 
atmospheric pressure. In many cases, this vent tube is 
within the transducer cable. Do not crush or kink this 
cable, because doing so could close the tube and 
prevent calibrated operation. 


Transducer cable end-connectors frequently contain 
selected components and are often sealed with potting 
compound or epoxy, so that repair is difficult or 
impossible. Factory replacement of connectors by the 
transducer manufacturer may be the only practical 
alternative; the original selected components may not 
be reusable and the factory is best equipped to 
reselect components. 


ECG CABLES 
ECG cables are not considered repairable. 


Snap connectors should grip the electrode terminal 
firmly. If not, they often can be tightened by bending 
the contact inward gently with a scriber or small 
screwdriver. 


4-19 


Section 5—Calibration 


CALIBRATION 
INTRODUCTION 


IMPORTANT—PLEASE READ BEFORE USING THIS PROCEDURE 
ECG LEAKAGE CHECK minimum necessary for accurate adjustment. All test 


equipment should be correctly calibrated and operating 


а "T . within their specifications. 
ECG patient-circuit leakage must be checked following 


any repair or adjustment. Also, it is advisable to check SPECIAL TEST ACCESSORIES 
leakage any time the monitor has been dropped or 


otherwise abused. A leakage check procedure is located The special test accessories required for adjustment can 
at the end of the Check/Adjust Procedure and in Section be readily constructed using common electronic 
4. Maintenance: components. Be sure to use components with at least the 


accuracy specified. 


ADJUSTMENT INTERVAL PARTIAL ADJUSTMENT 


ur ee a Partial adjustment is марай after d 
infrequently. Partial or complete readjustment should be 2. ie just То igne up the eges оға 
performed following specific repairs; see Section 4, e of the monitor between major performance 
Maintenance. checks. 


Many adjustments can be made independently without 
affecting the adjustment of other portions of the monitor. 
TEST EQUIPMENT REQUIRED However, if the *5 volt adjustment is changed, it will be 
necessary to check the performance of the entire 


The test equipment and accessories listed in Table 5-2 monitor. Refer to Table 5-1 to determine which 

are required for complete adjustment of the 413 Monitor. adjustments should be made when replacing circuit 

The specifications given for the test equipment are the board assemblies and the cathode-ray tube (crt). 
TABLE 5-1 


Adjustments Needed After Assembly Replacement 
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TABLE 5-2 
Test Equipment 


Minimum Specifications 


Horiz Width, ECG Gain and 
Rate Cal adjustments. Pacer 
Signal Rejection and ECG 


Description 


Output Amplitude, 1 V 
square wave; Risetime 10 us 
or faster; Frequency Range, 


1. Function generator 


2. Test oscilloscope 


3. Universal counter 


4. Digital voltmeter (test 
DVM) 


0.5 Hz to 10 Hz. 


200 ms/division. 


Bandwidth, dc to at least 
500 kHz; Minimum Vertical 
Deflection Factor, 1 mV/div; 
Sweep Rates, 10 ys/div to 


output checks. Respiration Rate. 


2 kHz Clock Adjustment 

ECG Gain and Input Offset 
Null adjustments, ORS Timing, 
QRS Width, Rate Alarms, and 
insolation checks. Respiration 


Examples of Applicable - 


Test Equipment 
TEKTRONIX FG501 Function 


Generator.' 


Any TEKTRONIX Oscillo- 
scope.? 


5. Manometer 


6. Pressure transducer 


Null & Balance. 


TEKTRONIX DC503 


Function generator fre- 3 
Universal Counter. 


quency verification. 


Measures periods and pulse 
length; Range is to 800 us; 
Accuracy, within 196. 


Accuracy, within 0.1%. *5 volt, DVM Zero, DVM Cal, 
and Temp Span adjustments. 


Pressure/Pulse output checks. 


TEKTRONIX DM501 Digital 
Multi-meter.' 


Range, O to 250 mmHg; 
Accuracy, within 196. 


Standardized to 50 им/М/ 
cmHg. 


Pressure checks and adjust- 
ments. 


Pressure checks and adjust- 
ments. 


7. Pulse sensor 


8. Low-pass filter and 
attenuator 


9. ECG shorting 
connector 


10. Stereo phone plug 


11. Precision attenuator 


12. CMRR-leakage test 
fixture 


13. Pacer input circuit 
adapter 


14. Temperature sensor 
substitution plugs 


15. Respiration test 
fixture 


16. Leakage test fixture 


TEKTRONIX Pulse Sensors: 
015-0236-01 (finger), 
015-0237-01 (radial). 


Pulse checks. 


Horiz Wdith, ECG Gain, and 


Rate Cal adjustments. ECG 
output checks. 


Input Offset Null and DC 
Level adjustments. 

DC Level and ECG Gain 
adjustments. Pressure/Pulse 


output checks. Respiration 
Checks & Adjustments. 


Fig. 5-2A. ECG Gain check. 


Fig. 5-2B. CMRR and Leakage checks. 


Fig. 5-2C. Pacer Signal Rejection Checks. 


Fig. 5-3 


3 DVM Cal and °F/°C Cal 
adjustments. 


Respiration Adjustments. 


Leakage checks. 


17. Patient cable 


Use TEKTRONIX Part 
012-0739-00 only. 


Respiration adjustments 


"Requires TM500 Power Module. 


2Текігопіх 200 Series Oscilloscope is recommended for isolation checks. 
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1v | L 0.47 uF + 20% 
OR > 
1v | 


100 ко 
10% 


В. ЕСС SHORTING CONNECTOR 


MS3102A-14S-5P 
BACK OF PLUG 


C. STEREO PHONE PLUG 


SIGNAL. 


«ig 
tf of 


TIP RING 


A. LOW-PASS FILTER AND ATTENUATOR 


Calibration—413 


THE VALUES WERE SELECTED TO DETERIORATE PULSE RISETIME, PERMITTING THE ORS DETECTOR AND TRIG- 
GER TO FUNCTION AND TO PROVIDE A SINGLE POSITIVE PULSE DISPLAY FOR EACH SQUARE WAVE. 


GENERAL PURPOSE 


— ай SILICON DIODE 
LEAD 1 


150 ко DISPLAY 
10% 


LA (BLK) 
ДР Е ABOUT 1 mV 


RA (WHT) 


LL (RED) 


CONNECT A, B, AND E 
TOGETHER 


A STEREO PHONE PLUG WITH ITS COVER REMOVED MAKES A CONVENIENT TEST POINT FOR OBTAINING OUTPUT 


Fig. 5-1. Wiring details for the low-pass filter and attenuator, ECG shorting connector, and stereo phone plug test fixtures. 
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A. PRECISION ATTENUATOR 


FROM 
FUNCTION 
GENERATOR 


RA (WHT) 


1.001 ко 
196 
LA (BLK) 


LL (RED) 


B. CMRR-LEAKAGE TEST FIXTURE 
INSULATED BOX Y 


*BE CERTAIN TO 
CONNECT METAL 
SHIELD BOX TO R1 


OUTLET 


PATIENT 
CABLE 

BRANCH | 
BLOCK  ] 


TAPE ENDS OF PRO- METAL SHIELD BOX 
TECTIVE GROUND AND ` 
NEUTRAL WIRES TO 

Е REVENIT SHORTS 


SECURE AC CABLE TO INSULATED R1 — 1.5МЯ ‚ 5% 
CASE WITH CABLE CLAMP R2 — 5k 0,5% 


ВЗ — 10k €2, 5% 
R4 — 15k 2,5% 


C. PACER INPUT CIRCUIT ADAPTER 


FROM 
FUNCTION "i TO TEST OSCILLOSCOPE 
GENERATOR 


2.2kQ 0.1 uF 


1096 | 
RA > ВА 


GROUND АТ 
FUNCTION GENERATOR 


2042-2B 


Fig. 5-2. Wiring details for the precision attenuator, pacer input circuit adapter, and CMRR-leakage test fixtures. 
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TEKTRONIX 

Part Number 
321-1690-07 
321-1688-07 


321-1696-07 
321-1694-07 
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TEKTRONIX 
Part Number 


321-1692-07 
321-1691-07 
321-0685-07 
321-1687-07 


. RESISTORS USED FOR THESE PLUGS SHOULD HAVE 
VALUES WITHIN 0.1% AND HAVE LOW TEMPERATURE 


COEFFICIENTS. 


. ANY SERIES OR PARALLEL COMBINATION OF QUALITY 
RESISTORS CAN BE USED TO PRODUCE VALUES OF R1 


AND R2. 


. 98.69Ғ/379С IS NOT NEEDED FOR ADJUSTMENT 
PROCEDURE; IT IS GIVEN FOR REFERENCE ONLY. 


. 23?F/—5?C RANGE CHECKED IN 400 RECORDER 
ONLY. 


2042-101 


Figure 5-3. Temperature sensor substitution plugs. 


ADJUSTMENT PROCEDURES 


There are two procedures in this section; a Check/Adjust 
Procedure and an Abridged Adjustment Procedure. The 
Check/Adjust Procedure is intended for complete 
monitor calibration. The Abridged Adjustment Procedure 
is intended to permit rapid touch-up of all internal 
controls. 


PRELIMINARY CONSIDERATION 


EARTH'S MAGNETIC FIELD 


Vertical and horizontal trace positioning can be affected 
slightly by the position of the monitor in relation to the 
earth's magnetic field. Unless the monitor is kept in the 
normal viewing position when adjusting the spot 
centering and horizontal positioning, it may not be 
possible to match the user's display precisely. 
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High | voltage and high battery current 
capabilities exist inside the monitor. Voltages 
of over 15 volts are low-current sources and 
are not considered dangerous, but could 
produce an electrical shock. All ac line- 
voltage connections are covered and located 
on the rear panel. 


DISASSEMBLY FOR ADJUSTMENT 


Remove the four screws from each side. Pull the bottom 
cover straight away from the monitor. Lift the left side of 
top cover to permit the right side to clear the ECG LEAD 
CHECK terminals. 
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(WHITE) (BLACK) 
RA LA 


4 POLE SWITCH TERMINAL 
CONFIGURATION 


P1, P2, P3 


R2 
R1 
R3, R4, R5, R6 
S1 


52 


| 
3 
| 
6 
ü 
9 
8 
12 


FEED THRU TERMINAL (FOR ELECTRODE WIRE 
SNAP CONNECTORS) 


BUSHING, INSULATOR (ATTACHING PARTS FOR 
TERMINALS) 


RESISTOR MF 10 2, 1%, 1/4 W 

RESISTOR 90.9 2, 1%, 1/4 W 

RESISTOR MF 750 2, 1%, 1/4 W 

SWITCH, SP, MOMENTARY NORMALLY CLOSED 


SWITCH, 4 POLE 


Figure 5-4. Respiration test fixture. 


SUGGESTED 
TEKTRONIX PART NO. 


(3) 131-1371-00 


(3) 358-0176-00 


321-0001-00 
321-0093-00 
(4) 321-0181-00 
260-1285-00 


260-1447-00 
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CHECK/ADJUST PROCEDURE 


PURPOSE 


The purpose of this procedure is to permit the complete 
calibration of an operating monitor; it is not intended as a 
trouble-shooting guide. The procedure is divided by major 
functions to make it easier to adjust individual portions of 
the monitor. 


Some monitor specifications are not verified by this 
procedure. Additional information can be found in section 
1, General or on the schematics. 


OPERATING TEMPERATURE 


The monitor should be adjusted at an ambient 
temperature of +209 to +30°С for best overall accuracy. 


PRELIMINARY CHECK 


Check operation of all modes and correct any defects 
before attempting to adjust the monitor. 
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PRELIMINARY SETUP 


POWER Sok ama tied In (on) 

DISPLAY OFF (Resp)............ In (off) 

DISPLAY OFF 

(PressZPulse)......................... In (off) 

OFF (EGG) к еткеннен In (off) 

LOW RATE ІІМІТ................. RATE ALARM 
OFF (ccw) 

SWEEP SPEED 

mm/SEC 100....................... In 

BEAT LOUDNESS ................. Midrange 


Set the remaining controls as desired. Connect the 
monitor to the correct ac-line source. DO NOT PRESET 
INTERNAL CONTROLS. Allow monitor to warmup for 
about 20 minutes before making adjustments. 


MAIN BOARD ADJUSTMENTS 


To gain access to Mainboard adjustments, remove 
Conditioner board and add extender board and cables 
(from Servicing Extender Set, Tektronix Part 020-0291- 
OO) to P1100, P1145, P1402, and P1462. 
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A. POWER SUPPLY AND CRT DISPLAY 


С 


Equipment Required 
1. Digital voltmeter (test DVM) 


2. Function generator 


3. Low-pass filter (Fig. 5-1A) 


4. Test oscilloscope 


TEST POINT AND А 2 ы 
BEFORE YOU BEGIN, see ADJUSTMENT LOCATIONS in the Diagrams section. 


A1. *5 VOLTS 


a. Connect test DVM leads to Main board between 
ground (ground lug inside of rear panel) and +5 V 
(TP1994 Main board). 


b. CHECK—Supply voltage should be +5 V, within 25 
mV. 


NOTE 


Do not readjust +5 V supply if it is within 25 
mV unless a complete recalibration is 
intended. 


c. ADJUST—+5 V (R1990, Main board) for +5 V at 
TP1994. 


d. Remove test DVM leads. 


A2. CLOCK 


a. Connect test oscilloscope input to TP1623, on Main 
board. Display 2 kHz square wave. 


b. CHECK—Period of square-wave signal at TP1623 is 
500 us. 


с. ADJUST—Clock (R1610) so that square-wave period 
is БОО us. 


A3. TRACE ROTATION 


a. СНЕСК—Тгасе should be parallel with graticule lines. 


To avoid electric shock, be careful when 
making yoke adjustments. There is * and -35 
V at the yoke, *175 V in the crt socket and 
+3400 V on the crt anode. 


b. Loosen yoke clamp (Fig. 5-5). 


c. ВОТАТЕ- Yoke for non-tilted trace. Keep yoke forward 
as far as possible. 


d. Tighten yoke clamp. 


e. Recheck trace to ensure yoke was not moved when 
yoke clamp was tightened. 


NOTE 


Due to effects of earth's magnetic field, 
monitor should be positioned upright when 
performing steps A4, А5, and Аб. Monitor 
will have to be supported above bench to 
make adjustments. 


YOKE 


CONNECTOR 


CENTERING 
RINGS 


2277-3A 


Figure 5-5. Yoke clamp, yoke connector (P1690), and Q 
centering rings. 
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түк. METER. 


A4. SPOT CENTERING AND FOCUS 


a. Set POWER button out (off) and disconnect yoke plug, 
P1690 (Fig 5-6). Set POWER button in (on). 


b. CHECK—Spot should be centered on the graticule, 
within (approximately) 2 mm. Graticule center is at 
intersection of 75 mmHg line and straight edge centered 
diagonally across graticule. 


с. ADJUST—Centering Rings for centered spot. Refer to 
Figure 5-6. 
d. СНЕСК— бро! should be finely focused. 


e. ADJUST—Focus (R2140, High-Voltage board) for 
smallest possible round spot. 


f. Set POWER button out (off) and reconnect yoke plug. 
Be sure to match arrow on Main board. Set POWER 
button in (on). 

A5. HORIZONTAL POSITION 

a. СНЕСК—Тгасе should start at left end of graticule 
lines, within 2 mm. 


b. ADJUST—Horiz Position (R1835, Main board)) so that 
trace starts at left end of graticule lines. 


A6. HORIZONTAL WIDTH 


a. Set: 
ECG D. usd ne ылар In 
SWEEP SPEED 
mm/ SEG BO... i cient tz In 


b. Connect function generator square wave through low- 
pass filter (Fig. 5-1A) to ECG INPUT connector. Set 
generator to display approximately 4 cm at 3 Hz (verify 
with universal counter). Monitor should produce beat 
tone and triggered display. Turn up BEAT LOUDNESS 
control if necessary. 


c. CHECK—Fourth pulse leading edge should coincide 
with 60 BEATS/MIN mark, within 2 mm (see Fig. 5-64). 


d. ADJUST—Horiz Width (R1845, Main board) to make 
fourth pulse leading edge coincide with 60 BEATS/MIN 
mark. 


е. INTERACTION-—Occurs between Horiz Position and 
Horiz Width adjustments. Repeat steps A5-a through A6-d 
as necessary. 


f. CHECK—100 mm/SEC sweep speed (see Fig. 5-6B). 
Third pulse leading edge should coincide with 45 
BEATS/MIN mark, within 3 mm. 
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NOTE 


The 12.5 and 25 mm/SEC sweep speeds are 
not triggered. Therefore п will be necessary to 
measure the distance between pulses using a 
centimeter rule. 


g. CHECK—25 mm/SEC sweep speed is accurate within 
596 (see Fig. 5-6C). 


h. Change function generator frequency to 2 Hz (verify 
with universal counter). 


i. CHECK—12.5 mm/SEC sweep speed accurate within 
596 (Fig. 5-6D). 


(A) 50 mm/SEC. (3 Hz) 


180 120 
bmmrsec | | Га 


80 60 
| | а | а 


35 
TEN |’ BEATS/MIN 


X2 1100 


(B) 100 mm/SEC. (3 Hz) 


180 120 80 60 


35 BEATS/MIN 
[тт/вес | 1 bog Lila 1 


x1-50 
X2 4100 


(C) 25 mm/SEC (NON-TRIGGERED). (3 Hz) 

1 
——pss cm ==. 
' I 
' | 


(D) 12.5 mm/SEC (NON-TRIGGERED) (2 Hz) 


1 I 
piene f бе 
1 


(2042-7)2277-1 


Figure 5-6. Horizontal Width adjustment. 
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B. ECG 


Equipment Required 


1. Patient cable (Tektronix Part 012-0739-00) 
2. ECG Shorting Connector (Fig. 5-1B) 
3. Test oscilloscope 


4. Function generator 


5. Stereo phone plug (Fig. 5-1C) 
6. CMRR/Leakage test fixture (Fig. 5-2B) 


7. Precision attenuator (Fig. 5-2A) 


BEFORE YOU BEGIN, see 


B1. INPUT OFFSET NULL 


a. Set: 


DISPLAY OFF (Везр)................ In (off) 
DISPLAY OFF 

(Press/Pulse) 
ECG аланина инат рта 


b. Connect ECG shorting connector (See Fig. 5-18) to 
ECG INPUT connector. 


c. CHECK—Voltage level at TP183 (ECG board) should 
be ОО V, within 200 mV. Use test oscilloscope. 


d. ADJUST—Input Offset Null (R180, ECG board) for 0.0 
V. 


B2. DC LEVEL 
a. Insert stereo phone plug (Fig. 5-1C) into ECG/RATE 
OUTPUT connector. 


b. CHECK—ECG/RATE OUTPUT (ТІР) should be 0.0 V, 
within 25 mV. Use test oscilloscope. 


c. ADJUST—DC Level (R200, ECG board) for 0.0 V. 


d. СНЕСК—Тгасе is vertically centered at 75 mmHg line, 
within 3 mm. 


e. Remove ECG shorting plug. 


B3. ECG OUTPUT GAIN 
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TEST POINT AND 
ADJUSTMENT LOCATIONS 


in the diagrams section. 


a. Connect function generator to test oscilloscope and 
through precision attenuator (See Fig. 5-2A) to ECG 
INPUT connector. Apply 1.0 V, 10 Hz sine wave. Note 
reference amplitude on test oscilloscope. Then connect 
test oscilloscope to ECG OUTPUT (TIP). 


b. CHECK—ECG/RATE OUTPUT (ТІР) should be equal to 
reference amplitude, noted in part a. 


c. ADJUST—Gain (R195, ECG board) for output equal to 
reference amplitude. 


d. Disconnect test oscilloscope, function generator, 
stereo phone Plug, and precision attenuator. 


B4. ECG LEAD CHECK SIGNAL 


a. Connect ECG LEAD CHECK signal to ECG INPUT 
connector through patient cable. Leads connect front to 
back as follows: LL (red) LA (black), RA (white). 


b. CHECK--Positive-going pulses should Бе 
approximately 100 bpm (not critical). Rise and fall times 
are slow to activate ORS detector (produces audio beat). 


с. Set ECG SIZE to index mark (20 mm/mvV). 


d. СНЕСК- Арргохітаіе pulse amplitude for each of the 
three ECG lead configurations is as follows: I, 2 cm; II, 3 
cm; ПІ, 1 ст. 


B5. LEAD FAULT OPERATION 


a. CHECK—LEAD FAULT lamp lights when any ECG lead 
is removed from an ECG LEAD CHECK terminal. 
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b. Reconnect lead to ECG LEAD CHECK terminal. 


B6. ORS TIMING 


а. Connect test oscilloscope channel 1 input to TP360(ECG 
board) and channel 2 input to TP371 (ECG board). Trigger 
oscilloscope on channel 1, (+ slope). 


b. Set test oscilloscope vertical mode to CHOP. 


c. CHECK—Interval to first positive-going edge at TP360 
is Э ms, =1 ms (see Fig. 5-7). 
B7. ORS WIDTH 


a Set test oscilloscope vertical mode to channel 2. 
Trigger oscilloscope on composite or normal, * slope. 


b. CHECK—Pulse duration at TP371 (ECG board) is 
150 ms, =25 ms (see Fig. 5-8). 


(2042-8)2277-9 


Figure 5-7. ORS timing. 
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c. Disconnect test oscilloscope. 


B8. PACER SIGNAL REJECTION 


a. Connect pacer input circuit adapter and function 
generator as shown in Fig. 5-2C. 


b. Set function generator output for approximately 500 
mV, 1 Hz square wave. 


c. Set monitor ECG І button in. 


d. CHECK—ORS detector (triggers beat tone) should 
respond only to ECG LEAD CHECK signal and not to 
simulated pacer signal. When pacer signal coincides with 
leading edge of ECG LEAD CHECK signal, ОН5 selection 
should occur at trailing edge. 


e. Disconnect function generator and pacer input circuit 
adapter. 


Figure 5-8. ORS width. 
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C. RESPIRATION 


Equipment Required 


1. Patient cable (Tektronix Part 012-0739-00) 


2. Respiration test fixture (Fig. 5-4) 


3. Stereo phone plug (Fig 5-1C) 


4. Test oscilloscope 


BEFORE YOU BEGIN, 


C1. NULL 
a. Set: 
EGG! OFF eR ES In (off) 
DISPLAY OFF (Resp).......... Out (on) 
DISPLAY OFF (Ргеѕѕ)......... In (off) 
RESPIRATION SIZE ............ Midpoint (dot on panel) 


b. Connect Respiration test fixture to ECG/RESPIRATION 
INPUT via patient cable as shown in Fig. 5-4. 


c. Set Chest Inpedance switch on respiration test fixture 
to 750 Q (center) position. 


d. CHECK—Voltage level at TP441 (Respiration board) 
should be 0.0 V within 200 mV. Use test oscilloscope. 


e. ADJUST—Null (R425, Respiration board) for 0.0 V at 
ТР441. 


C2. BALANCE 


a. Insert stereo phone plug (Fig. 5-1C) into 
PRESS/PULSE RESPIRATION OUTPUT connector on rear 
panel. 


b. СНЕСК- ВІМС contact should be О.О У, +25 mV. Use 
test oscilloscope. 
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TEST POINT AND 
ADJUSTMENT LOCATIONS 


in the Diagrams section. 


c. ADJUST —Balance (R455, Respiration board) for 0.0 V 
on RING contact. 


d. СНЕСК--Тгасе is vertically centered at 75 mmHg line, 
*3 mm (+0.3 div). 

C3. GAIN 

a. Alternately press and release ^ 1 О pushbutton on 


respiration test fixture at about 1 second intervals. 


b. CHECK—Crt beam is deflected 2 ст +2 mm each time 
the A 1 О pushbutton is pressed or released. 


с. ADJUST—Gain (R540 Respiration board) so that crt 
beam is deflected 2 cm each time ^ 1 Q pushbutton is 
pressed or released. 

C4. CHEST IMPEDANCE RANGE CHECK 

a. Set switch on respiration test fixture to O О position. 
b. CHECK—LEAD FAULT LED is on while respiration 


display is momentarily off screen and goes off as 
respiration display returns to screen. 


c. Set switch on respiration test fixture to 1.5 КО position. 


d. CHECK—INSPIRATION light comes back on within 30 
seconds. 


e. CHECK—LEAD FAULT LED is on while respiration 
display is momentarily off screen and goes off asrespiration 
display returns to screen. 
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D. DIGITAL DISPLAY 


Equipment Required 


1. Digital voltmeter (test DVM) 3. Pressure transducer 


2. Temperature sensor substitution plug, 
1139 F/459C (Fig. 5-3A) 


TEST POINT AND 


BEFORE YOU BEGIN, see ADJUSTMENT LOCATIONS 


in the Diagrams section. 


D1. DVM ZERO AND DVM CAL g. ADJUST—DVM Zero (R920, DVM board) so that 413 


digital display reads about 2; then rotate R920 
counterclockwise until reading just starts to alternate 
a. Set between *O and -0; then continue to rotate 8920 about 
EGG OPE саны In (off) 1/8th of а turn more. 
PRESSURE 0:125... s In 
DISPLAY OFF (Везр)............ In (off) h. Set TEMPERATURE A pushbutton in. Display should 
DISPLAY OFF (Press)........... In (off) blank. 
MEAN ..................................... Іп 
о 
n анне” М (off) і. Insert а 113°F temperature sensor substitution plug! 


(Fig. 5-3) into TEMPERATURE SENSOR A INPUT jack on 
rear panel. 


b. Connect pressure transducer to PRESSURE 


TRANSDUCER INPUT connector on rear panel. 


c. Connect test DVM between TP1241 (ground 1) and 
TP1221 (Conditioner board). 


d. Set POWER button in (on). 


e. Push and rotate pressure ZERO control for a test DVM 
reading of 0.0000 within 2 mV (-0.0020 to *0.0020 V). 


f. Release ZERO control and wait for test DVM reading to 
stabilize. 


1. Move test DVM +lead from TP1221 to P2400-9. 


k. ADJUST—DVM Cal (R910, DVM board) so that 413 
digital display reads same number as test DVM (i.e., if test 
EVM reads 1.1288, set DVM Cal sothat 413 digital display 
reads 112.9). 


|. Set MEAN button in. 


m. INTERACTION—Occurs between DVM Zero апа 
DVM Cal adjustments. Repeat steps g through І as 
necessary. 


o. Remove pressure transducer, temperature sensor 
substitution plug and test DVM. 


"Тһе 113° F temperature sensor substitution plug is used to produce an arbitrary high number on the digital display, which is just 
below the over-range point, for use in setting the DVM Cal adjustment (actual temperature readout will be adjusted in later step). 
If 0.1% resistors are not available to make the 11392 substitution plug, use the closest 1% values (e.g. 2.61 К for R1 and 13.1 К 
for R2). Other value combinations can also be used. The important consideration is to produce a reading on the test DVM between 
1.00 V and 1.20 V. 
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E. TEMPERATURE 


€ 


Equipment Required 


1. Digital voltmeter (test DVM) 


2. Temperature sensor substitution plugs (Fig. 5-3) 


For adjustments and test points, see 


TEST POINT AND 


pull out pages. 


ADJUSTMENT LOCATIONS 


NOTE 


To ensure specified temperature readout 
accuracy, the temperature readout 
adjustments should be set at a Tektronix 
Medical Products Service Center. If this is not 
feasible, use the following method to make 
these adjustments. The accuracy of these 
adjustments depends directly on the quality 
and accuracy of the resistors used in the 
temperature sensor substitution Plugs. 


E1. TEMP SPAN 


a. Set: 
TEMPERATURE А.............. In 
ӨСӨР oss ЕЛ рањене нара ор 
POWER... eco E e psg d Out (off) 


Connect test DVM between TP1241 (ground 81) and 
Ae (+1.76 V) on Conditioner board. 


c. Set POWER button in (on). 
d. CHECK—test DVM reads 1.759 V, +1 count. 


е. ADJUST—Span (R1435, Conditioner board) so that 
test DVM reads 1.759 V. 


f. Remove test DVM. 


E2. ОҒ CAL AND °С CAL 


NOTE 


9F Cal and ?C Cal adjustments located on 
Conditioner board. 


a. Insert 77°F temperature sensor substitution plug (Fig. 
5-3) into TEMPERATURE SENSOR INPUT A jack on rear 
panel. Connect test DVM between P2400-9 and TP1241 
(ground 1), located on Conditioner board. 
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b. Using Table 5-3, check test DVM and 413 digital 
display readings of simulated temperature values for 
channel A. Adjust °F Cal (R1425) and °С Са! (R1427) as 
necessary to obtain correct reading on test DVM. 


c. Set TEMPERATURE B pushbutton in. 


d. Remove 77°F temperature sensor substitution plug 
from TEMPERATURE SENSOR INPUT A and insert it into 
TEMPERATURE SENSOR INPUT B. Move * lead of test 
DVM to P2400-16. 


e. Using Table 5-3, check test DVM and 413 digital 
display readings of simulated temperature values for 
channel B. Adjust °F Са! (R1485) апа °С Са! (R1487) as 
necessary to obtain correct reading on test DVM. 


E3. ^ T ZERO 


a. Insert 77 °F temperature sensor substitution plug (Fig. 
5-3) into TEMPERATURE SENSOR INPUT A jack on rear 
panel and a 113 ?F plug into INPUT B. 


b. Record TEMPERATURE А digital readout апа 
TEMPERATURE B digital readout, then calculate A minus 
B. 


c. Set both TEMPERATURE A and B pushbuttons in at the 
same time. 


d. CHECK—Digital display of A minus B is the same as 
the calculated value, *1 count. 


e. ADJUST—AT Zero (R1445, Conditioner board) so that 
digital display reads same as calculated A minus B value. 


f. Remove test DVM and temperature sensor substitution 
plugs. 
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Temperature Readout Checks and Adjustments 


Calibration—413 


Adjustments 


°F са! 
Temp А (R1425) 
Temp B (R1485) 
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Temperature Test DVM 413 Digital 
Sensor Sub- Readings at Display 
°F/°C stitution Plug P2400-9 (TEMP A) Reading 
Switch (Fig. 5-3) P2400-16 (TEMP B) (Checks Only) 
°F 77°F725°C 0.7700 + 0.0020 V' 77.0 +0.5° 
°С 7722/2596 0.2500 + 0.0010' 25.0 + 0.39 


?Test DVM reading for these temperature values are equivalent to 10 mV/degree. 


°C Cal 

Temp A (R1427) 
Temp B (R1487) 
Check Only 
Check Only 
Check Only 


Check Only 


‘lf you cannot obtain the accuracy indicated, it will be necessary to readjust the Span, °С Cal and °F Cal adjustments and 
slightly compromise the settings. 
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F. PRESSURE/PULSE 


Equipment Required 
1. Manometer 
2. Pressure transducer 


3. Digital voltmeter (test DVM) 


4. Stereo phone plug (Fig. 5-1C) 


5. Pulse sensor 


For adjustments and test points, see 


ADJUSTMENT LOCATIONS ` 


F1. GAGE FACTOR 


a. Set: 
PRESS: O-125........................ In 
DISPLAY OFF (Рге55)........... In (off) 
PULSE ALARM ..................... Out (off) 
MEAN намер іва аа іп 


b. Connect manometer to pressure transducer апа 
pressure transducer to PRESSURE TRANSDUCER INPUT 
connector on rear panel. Connect test DVM between 
P2400-27 and TP1241 (ground 1), located on Conditioner 
board. 


c. Press in ZERO control and adjust for test DVM reading 
of 0.0000, within 0.0200 V. Record exact reading for use 
in later steps. 


d. Apply 125 mmHg pressure as indicated by manometer. 
Make sure pressure remains at 125 mmHg and is not 
slowly diminishing. 


e. ADJUST—Gage Factor (R865, Pressure/pulse board) 
for test DVM reading of 1.2500 *0.0100 V plus reading 
noted in step c. Record exact reading. 


f. Release manometer pressure. 


g. CHECK—Test DVM reading equals reading noted in 
step e minus 1.2500 , +0.0200 V. 


h. ІМТЕВАСТІОМ- Сап occur between Pressure ZERO 
and Gage Factor adjustments. Repeat steps c through g 
as necessary until difference between pressure reading 
at О mmHg and 125 mmHg is 1.2500, +0.0100 V. 


i. Apply 125 mmHg pressure as indicated by manometer. 
j. CHECK—413 digital display reads 125, *3 mmHg. 
k. Apply 75 mmHg pressure as indicated by manometer. 


|. CHECK—Digital display reads 75, +3 mmHg. 
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TEST POINT AND œ Pull out pages. 


m. Apply 25 mmHg pressure as indicated by manometer. 


n. CHECK—Digital display reads 25, +1 mmHg. 


о. Set SYST/DIAST pushbutton in. 


р. Apply 125 mmHg pressure as indicated by manometer. 


q. CHECK—Digital display reads 125, +3 mmHg. 
r. Release manometer pressure. 
s. Remove test DVM. 


F2. TRACE ZERO AND VERTICAL SENSITIVITY 
a. Set DISPLAY OFF (Press) out (off). 


b. Press in ZERO control and adjust for digital display 
reading of +O. Release ZERO control. 


c. CHECK—Trace should coincide with ZERO graticule 
line, + 1 mm. 


d. ADJUST—Trace ZERO (R690, Pressure/pulse boards) 
to make trace coincide with ZERO graticule line. 


e. Apply 125 mmHg pressure as indicated by digital 
display. 


f. CHECK—Trace should coincide with 125 mmHg 
graticule line, +1 mm (0.1 div.). 


g. ADJUST—Vertical Sensitivity (R1685, Main board) to 
correct one half crt display error. 


h. INTERACTION—Occurs between Vertical Sensitivity 
and Trace Zero adjustments. Repeat steps b through g as 
necessary. 
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ЕЗ. PRESSURE/PULSE OUTPUT 


a. Release manometer pressure. 


b. Insert stereo phone plug (Fig. 5-1c) into 
PRESSURE/PULSE OUTPUT jack and connect test DVM 
between TIP and barrel (chassis ground). 


c. Press in ZERO control and adjust for digital display 
reading of *O. Release ZERO control. 


d. CHECK—test DVM reads О, +5 mV. 


e. Apply 125 mmHg pressure as indicated by 413 digital 
display. 


f. CHECK—test DVM reads 1.25 V, +25 mV. 


g. Remove test DVM and stereo phone plug. 


F4. PRESSURE ALARM 
a. Set ALARM LOUDNESS (rear panel) to midrange. 


b. Simulate a pulsatile pressure display by pressing and 
releasing the 100 mm CHECK button approximately once 
every second. Set PULSE ALARM in (on). Continue to 
press and release 100 mm CHECK button for more than 
30 seconds and check that alarm is not triggered. 


c. Stop pressing 100 mm CHECK button. 


d. CHECK—Alarm is triggered within about 30 seconds. 


Calibration—413 
e. Set PULSE ALARM button out (off). 


f. Disconnect manometer and pressure transducer. 


ЕБ. PULSE DISPLAY 
a. Set PULSE button in. 


b Connect Pulse sensor to PULSE SENSOR INPUT on 
rear panel and monitor your pulse. 


c CHECK-Monitor displays pulse. Digital display is 
blanked. 


F6. PULSE ALARM 
a. Set PULSE ALARM button in (on). 


b. CHECK-—Alarm is not triggered after waiting more 
than 30 seconds. 


c. Disconnect Pulse sensor. 
d. CHECK—Alarm is triggered within 3-15 seconds. 
e Push in ALARM RESET. 


f CHECK—Audible alarm ends and ALARM 
remains on. 


light 


g. Set PULSE ALARM and ALARM RESET buttons out. 


h. CHECK—Alarm light is off. 
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RATE 


Equipment Required 


1. Function generator 


2. Low-pass filter (Fig. 5-1A) 


3. Test DVM 


For adjustments and test points, see 


TEST POINT AND 


4. Test oscilloscope 


5. Universal counter 


6. 10 МО resistor 


in the pullout pages. 


ADJUSTMENT LOCATIONS 


G1. HEART RATE 


а. Set: 
ЕСӨЛ: аа Іп 
LOW RATE LIMIT .............. RATE ALARM OFF 
HEART RATE/MIN ............. In 
DISPLAY OFF (Press)......... In (off) 


b. Connect function generator square wave through low- 
pass filter (Fig. 5-1A) to ECG INPUT connector and 
display about 4 cm at 3 Hz (180 bpm). Verify function 
generator frequency with universal counter. Connect test 
DVM between P2400-11 and TP1241 (ground 1), located 
on Conditioner board. 


c. ADJUST—Heart Rate (R1315, Conditioner board) so 
that test DVM reads 1.8000, +0.0100 V. 


d. СНЕСК- 413 digital display reads 180, +3. 


e. Set function generator to 1 Hz (verify with universal 
counter). Wait 15 seconds. 


f. CHECK—Digital display reads 60, +3. 


g. Set function generator to 4 Hz (verify with universal 
counter). Wait for 15 seconds. 


h. CHECK—Digital display reads 240, +5. 


i. Turn off function generator. 


і. CHECK—Digital display reads О to 3. 


k. Turn on function generator . 
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G2. RATE OUTPUT 
a. Insert stereo phone plug into ECG/RATE OUTPUT jack 
on rear panel. 


b. Connect test oscilloscope to RATE OUTPUT (RING). 


c. CHECK—An approximate 68 ms, 5.5 V pulse occurs 
for each ECG pulse. 


d. Disconnect test oscilloscope and stereo phone plug. 


G3. RESPIRATION RATE 


a. Connect a 10 MQ resistor between TP371 on the ECG 
board and TP441 on the Respiration board. 


b. Set function generator frequency so that the test DVM 
reads 0.7500 to 0.8000 У (test DVM should still be 
connected to P2400-11). Record exact readings on test 
DVM and on 413 digital display. 


c. Set: 
DISPLAY OFF (Resp)............ Out (on) 
RESPIRATION SIZE .............. Midpoint (dot on panel) 
RESP ВАТЕ/МІМ .................. іп 


d. CHECK—INSPIRATION light goes on with each 
positive-going excursion of the displayed pulse. 


e. Connect test DVM between P2400-33 and TP1241 
(ground 1), located on Conditioner board. 


NOTE 


It can take up to one minute after signal is 
applied and the respiration channel 15 turned 
on for an accurate reading to be displayed on 
the test DVM. 


f. ADJUST—Respiration Rate (R1345, Conditioner board) 
so that test DVM reads same as value for heart rate 
recorded in an earlier step, within O.0100 V. Note that 
response to control is very slow. 


g. CHECK—413 digital display reads the same as the 
heart rate recorded in an earlier step, within 2 
beats/minute. 


h. Disconnect 10 M resistor and set DISPLAY OFF (RESP) 
in. 


G4. HEART RATE ALARM LIMITS 


a. Set: 


ALARM LOUDNESS 

(rear panel)... rc Midrange 
LOW RATE LIMIT 

(press for digital display) ....116 
HIGH RATE LIMIT 

(press for digital display)....124 


b. Set function generator frequency to read 120, =1 bpm 
on digital display. 


c. Press LOW RATE LIMIT control in and set to read 124 
on digital display. 


d. CHECK—Alarm tone sounds and ALARM light turns 
on within 30 seconds. 


e. Press in RESET button. 
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f. Set LOW RATE LIMIT to read 116 on digital display. 


g. Press HIGH RATE LIMIT control in and set to read 116 
on digital display. 


h. CHECK—Alarm tone sounds and alarm light turns on 
within 30 seconds. 


i. Set LOW RATE LIMIT control to RATE ALARM OFF. 


]. Set HIGH RATE LIMIT control to 150 (printed on front 
panel). Press control in and check that digital display 
reads 150, * 15 bpm. Repeat check at 90 and 240 for 
digital display readings within 5 bpm. Loosen set screw 
and readjust knob on shaft to make panel settings and 
digital dsplay within 15 bpm of each other at 150 and 
within 5 bpm at 90 and 240. 


k. Set HIGH RATE LIMIT fully clockwise. 


І. Set LOW RATE LIMIT control to 90 (printed on front 
panel). Reset alarm as necessary. Press control in and 
check that digital display reads 90, *15. Repeat check at 
30 and 150 for digital dislay reading within 5 bpm. 
Loosen set screw and readjust knob on shaft to make 
front-panel settings and digital display within 15 bpm of 
each of other at 90 and with 5 bpm at 30 and 150. 


m. Disconnect function generator and low-pass filter. 
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H. ECG LEAKAGE AND COMMON MODE 
REJECTION RATIO (CMRR) 


Equipment Required 


1. Test oscilloscope 


2. CMRR/leakage test fixture 


с 


3. Leakage test fixture (Alternative method) 


H1. ECG LEAKAGE CHECK 


This check determines the amount of leakage current that 
could be present between the patient and the ECG circuit of 
the monitor under either of the following abnormal con- 
ditions: 


(1) Monitor is properly grounded and patient is at 
120 Vac, 60 Hz, or 


(2) Monitor is not grounded, case is connected to 
120 Vac, 60 Hz and patient is grounded. 


TEST EQUIPMENT REQUIRED 


Use an instrument such as the Model 431 Safety Analyzer, 
manufactured by Neutrodyne-Dempsey Inc., P.O. Box 
1925, Carson City, Nevada. 


LEAKAGE CHECK PROCEDURE 


a. Disconnect monitor from ac power source. 


b. Remove top and bottom covers. 


c. CHECK—AII plug-in circuit boards are pushed firmly into 
their mating receptacles. 


d. СНЕСК- АІІ cables are plugged firmly into their mating 
pins andthat they are dressed away from ECG shield, input 
connector shield and pushbutton switch shafts. 


e. СНЕСК- Screw and spacer securing ECG circuit board 
are tight. See Figure 5-9. 


f. СНЕСК- Plastic board retainer is installed and properly 
seated at top of circuit boards. 


g. Replace top and bottom covers. Leakage check is valid 
only with covers installed. 
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h. Check ECG-leakage current using procedure supplied 
by the Safety Analyzer manufacturer. 


H2. ECG CMRR CHECK 


a. Connect CMRR test fixture (Figure 5-2B) to ECG INPUT 
connector. Then connect test circuit to ac-power line. 


b. Set ECG SIZE control to midrange mark (20 тт/тУ). 


c. Set ECG button in. 


d. CHECK—Monitor display amplitude should be less than 
1.3 cm p-pfor nominal 115 V lines (or lessthan 2.6 ст, р-р 
for nominal 230 V lines, if the lines are unbalanced). 


2277-11 


Figure 5-9. ECG board securing. 
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e. Set ECG ІІІ in. 


e f. Repeat part d. 


g. Set ECG Il in. 


For adjustments and test points, see 


PURPOSE 


This procedure does not validate all published 
performance requirements. This short-form adjustment 
procedure is intended to permit rapid touchup of all 
internal adjustments, under the assumption that the 
monitor is functioning correctly in all respects, and that 
the service person is familiar with the methods described 
in the Check/Adjust procedure. 


This procedure is divided by major functions to permit 

adjustment to individual circuits without having to 

perform a complete readjustment. However, if the +5 volt 

setting 15 changed, the entire monitor should be 

readjusted. When making partial adjustments, always set 
A controls according to Preliminary Setup below. 


PRELIMINARY SETUP 


POWER „заан In (on) 

DISPLAY OFF (Resp)............ In (off) 

DISPLAY OFF 

(Ргез5/Рш5е)......................... In (off) 

OFF (ECG) ............................. In (off) 

LOW RATE: LIMIT... RATE ALARM OFF (ccw) 
SWEEP SPEED 

MM/SEC 100....................... In 

BEAT ГОЧОМЕЗ$................. Midrange 


Set remaining controls as desired. Connect the monitor 
to the correct ac line source. DO NOT PRESET INTERNAL 
CONTROLS. 


NOTE 


Do not adjust the *5V supply if it is within 25 
mV unless a complete recalibration 15 
intended. 


POWER SUPPLY AND DISPLAY 
1. +5 VOLTS 

SETUP— Connect Test DVM between ground and TP1994 
(+5\/). 


ө ADJUST—+5 У (R1990) for *5.0 V 
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h. CHECK—Monitor display amplitude should be less than 


1.9 cm p-p for nominal 115 V lines (or less than 3.8 cm, р-р 
for nominal 230 V lines, if the lines are unbalanced). 


i. Disconnect CMRR test fixture. 


SHORT FORM ADJUSTMENT PROCEDURE 


in the pullout pages. 


2. CLOCK 
SETUP— Connect test oscilloscope to TP1623. 


ADJUST—Clock (R1610) for square-wave period of 500 
из (2 kHz). 


3. TRACE ROTATION 
ROTATE—Yoke for non-tilted trace. 


NOTE 


Keep monitor upright when adjusting spot 
centering. Horizontal Position, and Horizontal 
Wiath. 


4. SPOT CENTERING AND FOCUS 
SETUP—Unplug yoke plug (P1690). 


ADJUST—Centering rings for centered spot. 
ADJUST—Focus (R2140) for smallest round spot. 


5. HORIZONTAL POSITION 
SETUP—Reconnect yoke plug (P1690). 


ADJUST—Horiz Posiion (R1835) to make trace start at 
left end of graticule. 


6. HORIZONTAL WIDTH 


Set: 
ЕСС; авина воћа Іп 
SWEEP SPEED 
(um SEC БО scene ko In 


SETUP—Connect function generator through low-pass 
filter to ECG INPUT connector. Display 4 cm, 3 Hz. 


ADJUST—Horiz Width (R1845) to make fourth pulse 
coincide with 60 BEATS/ MIN mark. 
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ECG 
7. INPUT OFFSET NULL 
Set: 
ECG DT Ca E In 
DISPLAY OFF (Resp)............ In (off) 
DISPLAY OFF 
(Press/Pulse)......................... In (off) 


SETUP— Connect ECG shorting connector to ECG INPUT. 
ADJUST—Input Offset Null (R180) for O.OV. 


8. DC LEVEL 


SETUP—Connect test oscilloscope to ECG/RATE 
OUTPUT (TIP) through stero phone plug. 


ADJUST—DC Level (R200) for О.ОУ. 


9. ECG OUTPUT GAIN 


SETUP—Connect function generator to test oscilloscope 
through precision attenuator to ECG OUTPUT. Apply 1.0 
V, 10 Hz sine wave. Note reference amplitude on 
oscilloscope. Then connect oscilloscope to ECG RATE 
OUTPUT (TIP). 


ADJUST—Gain (R195) for output equal to reference 
amplitude. 


RESPIRATION 
10. NULL 
Set: 
ЕСС: OPP С.Д In (off) 
DISPLAY OFF (Resp)............ Out (on) 
DISPLAY OFF 
(PFESS/ PUISE) гаси нови In (off) 
RESPIRATION SIZE .............. Midpoint 


SETUP— Connect respiration test fixture to 
ECG/RESPIRATION INPUT via patient cable. Set switch 
on test fixture to 750 О (center) position. Connect test 
oscilloscope to TP441. 


ADJUST—Null (R425) for O.OV. 


11. BALANCE 


SETUP—Insert stero phone plug into PRESSURE/PULSE 
RESPIRATION OUTPUT connector on rear panel. Connect 
test oscilloscope to RING contact. 


ADJUST-— Balance (R455) for O.O V. 
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12. GAIN 


ADJUST-— Gain (R540) so that crt beam is deflected 2 
cm each time [delta] О pushbutton (on respiration test 
fixture) is pressed or released. 


DIGITAL DISPLAY 


13. DVM ZERO AND DVM CAL 


Set: 
ЕСС ОВЕ мнн In (off) 
PRESSURE 0-125................. In 
DISPLAY OFF (Везр)............ In (off) 
DISPLAY (Press/Pulse)........ In (off) 
МЕДЈМ. a iret om in ese dotis In 
°C/°F (rear panel)............... ЗЕ 
POWER... titt nitore nito Out (off) 
SETUP— Connect pressure transducer to PRESSURE 


TRANSDUCER INPUT connector. Connect test DVM 
between TP1241 (ground #1) and TP1221. Set POWER 
button in (on). Press in ZERO control and rotate to read 
0.0000 *0.0200 V on test DVM. 


ADJUST—DVM Zero (R920) so that 413 digital display 
reads about 2; then rotate R920 counterclockwise until 
reading just starts to alternate between *O and -0; then 
continue to rotate R920 about 1/8th of a turn more. 


SETUP—Insert 11392 temperature sensor substitution 
plug into TEMPERATURE SENSOR INPUT jack. Move test 
DVM +еаа from TP1221 to P2400-9. 


ADJUST—DVM Cal (R910) so that 413 digital display 
reads same number as test DVM (i.e., if test test DVM 
reads 1.1288, set DVM Cal so that 413 digital display 
reads 112.8). 


INTERACTION—Repeat DVM Zero and DVM Са! 
adjustments as necessary. 


TEMPERATURE 


14. TEMP SPAN 


Set: 
TEMPERATURE А................. In 
°C/°F (rear panel)............... oF 
POWER емаил a Out (off) 


SETUP—Connect test DVM between TP1241 (ground #1) 


and TP1439 (+1.76 V). Set POWER button in (on). 


ADJUST—Span (R1435) so that test DVM reads 1.759V. - 
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15. °F CAL AND °C CAL 


SETUP—Insert 77°F temperature sensor substitution 
plug into TEMPERATURE SENSOR INPUT A. Connect test 
DVM +lead to P2400-9. 


ADJUST—TEMP А °F Са! (R1425) for test DVM reading 
of 0.7700 30.0020 V. 


SET—?C/?F switch to °C. 


ADJUST—Temp A °С Са! (#1427) for test DVM reading 
of 0.2500 +0.0010 V. 


SETUP—Insert 77°F temperature sensor substitution 
plug into TEMPERATURE SENSOR INPUT B. Connect test 
DVM +еаа to P2400-16. 


ADJUST—Temperature B °С Cal (R1487) for test DVM 
reading of 0.2500 +0.0010 V. 


SET—°C/°F switch to °F. 


ADJUST—Temp В °С Cal (R1485) for test DVM reading 
of 0.7700 +0.0010 V. 


16. T ZERO 


SETUP—Insert 77°F temperature sensor substitution plug 
into TEMPERATURE SENSOR INPUT A. Insert 113°F plug 
into INPUT B. 

RECORD-— Temp A readout and Temp B readout. 
CALCULATE—Temp A minus В. 


SET—Both Temperature А and B pushbuttons in at the 
same time. 


ADJUST—T Zero (R1445) for same reading as calculated 
value. 


PRESSURE/PULSE 
17. GAGE FACTOR 
Set: 
PRESS '0-125......... eren In 
DISPLAY OFF 
(Press/Pulse)........................ In (off) 
PULSE ALARM cte Out (off) 
MEAN „заана анаан іп 


SETUP— Connect manometer to pressure transducer апа 
pressure transducer to PRESSURE TRANSDUCER INPUT. 
Connect test DVM +еа4 to P2400-27. Press in ZERO 
control and adjust for test DVM reading of 0.0000 
*0.0200 V; note exact reading. Apply 125 mmHz 
pressure. 


ADJUST—Gage Factor (R865) for test DVM reading of 


1.2500 30.0100 V plus reading previously noted for 
ZERO setting. 
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INTERACTION—Readjust ZERO control 
Factor adjustment as necessary. 


and Gage 


18. TRACE ZERO AND VERTICAL SENSITIVITY 


SETUP—Set DISPLAY OFF button out (on). Press in ZERO 
control and adjust for +O on digital display. 


ADJUST—Trace Zero (R690) to make trace coincide with 
ZERO graticule line. 


SETUP—Apply 125 mmHz pressure. 


ADJUST—Vertical Sensitivity (R1685) to correct опе 
half of crt display error. 


INTERACTION—Readjust Trace Zero апа Vertical 
Sensitivity as necessary until display error is eliminated. 


RATE 
19. HEART RATE 
Set: 
ЕС I рате нон іп 
LOW RATE ІІМІТ................. RATE ALARM OFF 
HEART RATE/MIN ............... IN 
DISPLAY OFF 
(Press/Pulse)......................... In (off) 


SETUP—Connect function generator through low-pass 
filter to ECG INPUT. Display 4 cm at 3 Hz (180 bpm). 
Connect test DVM +еа4 to P2400-11. 


ADJUST—Heart Rate (R1315) for test DVM reading of 
1.8000 +0.0100 V. 


20. RESPIRATION RATE 


SETUP—Conect 10 МО resistor between TP371 (ECG 
board) and ТР441 (Respiration board). Set function 
generator frequency so that test DVM reads 0.7500 to 
0.8000 V for heart rate. Record exact reading. Move test 
DVM +еаа to P2400-33. 


Set: 
DISPLAY OFF (Везр)............ Out (on) 
RESPIRATION SIZE .............. Midpoint (dot on panel) 


RESPIRATION RATE/MIN....In 


ADJUST— Respiration Rate (R1345) so that test DVM 
reads same as heart rate (recorded in previous step). 


NOTE 


ECG leakage checks should be performed 
after readjustment. Refer to Check/Adjust 
procedure. 
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OPTIONS 


Your instrument may be equipped with one or more instrument options. A brief description of each available option is 
given in the following discussion. Option information is incorporated into the appropriate sections of the manual. Refer 
to Table 6-1 for location of option information. For further information on instrument options, see your Tektronix Catalog 
or contact your Tektronix Field Office. 


OPTION 2—EXTERNAL PRESSURE GAGE-FACTOR ADJUSTMENT 


Adds Pressure Gage-Factor control to rear panel to accomodate non-standard transducers. 


OPTION 5—BEAT-TO-BEAT RATE CONVERTER 


Changes the RATE OUTPUT signal to a voltage that is linearly related to heart rate on a beat-to-beat basis. The voltage 
output is equivalent to 10 mV per beat/minute. 


OPTION 20—NO PRESSURE FUNCTIONS 


Removes all controls, connectors, and graticule graduations associated with the blood pressure function. 


OPTION 22—ADULT VERSION 


Expands the pressure scale ranges, and reduces the respiration rate alarm limits to accommodate only adult 
characteristics. 


Instrument Options—413 


Instrument Option 


Option 2 


TABLE 6-1 


Option Information Locator 


Manual Section 


Location of Information 


Option 5 


6 External GAGE FACTOR control (R866) refer- 
(External Pressure Gage-Factor Replaceable enced by footnote. 
Adjustment) Electrical Parts 
7 Option 2 
Options Provides a description, a partial schematic 
diagram, and a calibration procedure. 
9 Option 2 mechanical parts referenced 
Replaceable by footnotes. 
Mechanical Parts 
6 Option 5 electrical parts referenced 
(Beat-to-Beat Rate Converter) Replaceable by footnotes. 
Electrical Parts 
7 Option 5 
Options Provides a description, a Theory of Operation 
and a Calibration procedure. 
8 Beat-to-Beat Rate Converter schematic 
Diagrams diagram. 12 


Option 20 
(No pressure functions) 


9 
Replaceable 


Mechanical Parts 


Option 5 mechanical parts referenced 
by footnotes. 


Option 20 electrical parts referenced 
by footnotes. 


y Option 20 
Options Provides a decription and an illustration 
of the front panel. 
8 Pulse Input & Trace Chopping 13 and 
Diagrams Readout Switching 14 schematic diagrams. 
9 Option 20 mechanical parts referenced 
Replaceable by footnotes. 
Mechanical Parts 
Option 22 6 Option 22 electrical parts referenced 
(Adult Version) Replaceable by footnotes. 
Electrical Parts 
7 Option 20 
Options Provides a description and Calibration 
Procedure changes. 
9 Option 22 mechanical parts referenced 
Replaceable by footnotes. 


Mechanical Parts 
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OPTION 2 
DESCRIPTION 


This option provides operator adjustment of the pressure channel calibration (*2596) to compensate for an uncalibrated 
pressure transducer. See Option 2—Figure 1. The added GAGE FACTOR control is adjusted to match the monitor's 
digital display with the reading on a mercury-column тапотеіег. 


NOTE 


The GAGE FACTOR control must be set fully clockwise (in detent) when the monitor is used with known calibrated 
pressure transducers. Refer to the following procedure for uncalibrated pressure transducers. 
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2864 R865 
20k 
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R866 --[---[--- | САДЕ FACTOR 


100k (SHOWN IN MAX CW) 
Ж PRESET 


Option 2—Figure 1. Schematic diagram of added external GAGE FACTOR control 
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OPERATOR CALIBRATION 


All sections in this manual are applicable to the 413 Option 2 Monitor plus the following: 


Perform the following procedure to calibrate the monitor 
to an uncalibrated pressure transducer. 


= 


Connect the equipment as shown in Option 2—Figure 
2, and turn on the monitor. 


2. Set the 413 Monitor controls as follows: 


SWEEP SPEED ..................... 50 mm/SEC 
PRESS (07125 лана In 

DISPLAY OFF 
(Ргеѕѕ/Риіѕе)......................... In (off) 
MEAN аа Ош 


3. Vent the pressure system to atmosphere. Press іп and 
adjust the READOUT ZERO control (on 413 front panel) 
until the digital display reads + ог—0. 


TO PRESSURE 
TRANSDUCER INPUT 
CONNECTOR ON 
413 REAR PANEL 


PRESSURE 
TRANSDUCER 


4. Close the vent and pressurize the system for a reading 
of 125 mHg on the mercury-column manometer. 


NOTE 


The particular pressure value used in this 
setup (125 mmHg) is relatively unimportant. 
However, it is important that the manometer 
and digital display indications match, both at 
some pressure value near full scale of the 
monitor's range. 


5. Rotate the rear-panel GAGE FACTOR control 
counterclockwise (out of detent) until the 413 digital display 
matches the reading of the mercury-column manometer. 
The inherent stabilizing time of the digital display may be 
bypassed by pressing the READOUT PUSH ZERO control, 
being careful not to disturb the zero setting established in 
the previous step. 


TO MERCURY- 
COLUMN MANOMETER 


PRESSURE 
BULB 


c2276-31 


Option 2—Figure 2. Equipment setup to calibrate the monitor with an uncalibrated transducer. 
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ОРПОМ 5 
DESCRIPTION 


This option changes the ECG/RATE OUTPUT signal. The RING output changes to a voltage linearly related to heart rate 
on a beat-to-beat basis. This signal can be connected to an external chart recorder to plot instantaneous heart rate 
against time (beat-to-beat variability). A rate of zero to about 8 bpm is indicated by zero volts, and 250 bpm by *2.5 volts. 
АП intermediate rates produce a proportional output at the rate of 10 millivolts per beat/minute. 


All sections in this manual are applicable to the 413 Option 5 Monitor with the following exceptions and additions: 


SPECIFICATIONS 


The specifications for the 413 Option 5 are the same as the Standard 413 (Section 1) except as shown in Option 5— Table 1. 


АН sections in this manual are applicable to the 413 Option 2 Monitor plus the following: 


OPTION 5—TABLE 1 
Option 5 Electrical Characteristics 


Characteristics 


Performance Requirements 


RATE OUTPUT (rear panel) 


Accuracy (18 to 400 bpm) 


Step-Response Time 
0-400 bpm 
400-0 bpm 


400-18 bpm 


THEORY OF 


BEAT-TO-BEAT RATE BOARD 12 


CIRCUIT FUNCTIONS 


The Beat-to-Beat Rate Converter board (mounted to 
battery pack) converts the Selected Trigger pulse (from 
Main board) to a voltage output that is equivalent to 10 
mV/bpm on a beat-to-beat basis. 


CIRCUIT OPERATION 


Basically, the Beat-to-Beat Rate Converter circuit 
operates as follows: (See Option 5—Figure 1). The circuit 
counts the number of 500 Hz (or pulses per second) that 
occur between two Selected Trigger pulses. This number 
of clock pulses is divided into 30,000 to convert the units 
to beats/minute. The binary value in beats/minute is 
then converted to an analog voltage level equal to 10 
mV /bpm. 


296 or 3 bpm whichever is greater. 


O.4 seconds or less. 
10 seconds or less. 


6 seconds or less. 


OPERATION 


The Selected Trigger pulse (heart rate from the Main 
board) enters the Beat-to-Beat Rate Converter board at 
P2271 pin 2. The logic level of the pulse is shifted 
through grounded base amplifier Q2212. The positive- 
going Selected Trigger pulse turns off Q2212, causing 
pin 1 of Q2216B to go LO and trigger one-shot U2216B. 
The trailing edge of the 100 microsecond pulse from pin 
5 of U2216B triggers one-shot U2216A. A 50 
microsecond pulse at pin 13 resets counter U2240. 


The 500 Hz clock pulse at P2271, from the Main board, 
through level shifter Q2232, clocks counter U2240. 
Counter U2240 continues to count until the next 
Selected Trigger pulse occurs, at which time another 100 
microsecond pulse occurs at pin 5 of U2216B that clocks 
latch U2241/U2242. This holds a binary value from 
counter U2240, representing the number of 500 Hz clock 
pulses that occurred between the two Selected Trigger 
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pulses. Since 02216 А is triggered on the trailing edge 
of the 100 microsecond pulse from U2216B, the 50 
microsecond reset pulse at pin 5 of U2216A, is delayed 
by 100 microseconds. This provides time for 
U2241/U2242 to be clocked before counter U2240 is 
reset. 


The binary number at Q outputs of latch U2241/U2242, 
presets down counter U2245/U2246/U2247. 


The 500 kHz oscillator (made up of U2256D, U2256F, and 
U2257A) clocks down counter U2245/U2246/U2247 for 
exactly 30,000 counts, as determined in counter U2246. 
Each time the down counter counts to zero, a LO output 
occurs at pin 7 that clocks counter U2251 and again, 
through U2256B, presets the down counter to the binary 
value from U2241/U2242. 


At the end of the 30,000 counts, pin 10 of U2257C goes 
LO, stops counter U2266 and clocks latches 
U2252/U2253. These latches hold the binary value from 
counter U2251 at the input at the digital-to-analog 
converter (R-2R ladder) R2273. R2273 converts the 
binary value at the outputs of U2252/U2253 to an 
analog value at the input to U2279A. If the equivalent 
heart rate is 8 bpm or less, pin 1 (012) of counter U2240 
goes HI and clocks U2259B which resets U2252/U2253 
to zero, making the rate output zero for heart rates 0-8 
bpm. 


U2279A is a non-inverting operational amplifier whose 
gain is set by R2273 and R2282. The gain varies with the 
binary output from U2252/U2253. Zero adjustment, 
R2280 sets the zero level of the Rate output. 


U2279B is a non-inverting operational amplifier with a 
gain of 1 (set by Gain adjustment, R2290). 


CALIBRATION 


CHECK/ADJUST PROCEDURE 


Replace step G2. RATE OUTPUT in the Check/Adjust 
Procedure in section 5, with the following: 


a. Insert stereo phone plug into ECG/RATE OUTPUT jack 
on rear panel and connect test DVM to RATE OUTPUT 
(RING contact). 


b. Set ECG OFF pushbutton in (off). 


с. СНЕСК- Test DVM reads 0.00 V, plus or minus O.5 
mV. 
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d. ADJUST—Zero (R2280) so that test DVM reads 0.00 
М; 10.5 mV. 


e. Set ECG I pushbutton in. 
f. СНЕСК- Test DVM reads 2.50 V, +30 mV. 


g. ADJUST—Gain (R2285) so that test DVM reads 2.50 
V. This represents 10 mV/bpm. 


h. Disconnect test DVM and stereo phone plug. 
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OPTION 20 
DESCRIPTION 


The 413 Option 20 is a three-trace monitor for simultaneous display of ECG, Respiration, and Pulse waveforms. 


The 413 Option 20 monitor is the same as the standard 413 except that the pressure measurement capability has been 
deleted. 


All sections of this manual are applicable to the 413 Option 20 Monitor except as indicated in the following 


| SPECIFICATIONS 


АП electrical Characteristics remain unchanged from the standard 413, except that all references to pressure modes do 
not apply. 


OPERATING INFORMATION 


Option 20—Figure 1 (page 3) shows the front panel for the 413 Option 20. Except for deletion of pressure functions, all 
controls, connectors, and indicators operate as in the standard 413. See Section 2. 


THEORY OF OPERATION 


See Section 3. Ignore portions pertaining to pressure. 


MAINTENANCE 


Maintenance procedures for Option 20 are the same as those for the Standard 413 except that references to 
Pressure/Pulse board become Pulse board. Schematic diagrams 13 and 14 replace diagrams 3 and 5 directly. 
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CALIBRATION 


CHECK/ADJUST PROCEDURE 


Perform the Check/Adjust Procedure as written in Section 5, ignoring all references to pressure and making changes as 


follows: 


D. DIGITAL DISPLAY 


D1. DVM ZERO AND DVM CAL 
Replace with the following: 


a. Set: 
ЕСС; ОВЕ: In (off) 
DISPLAY OFF (Resp)........... In (off) 
°C/°F (rear panel) ............... °С 
TEMPERATURE А................. іп 


b. Insert а 5°C temperature sensor substitution plug (Fig 
5-3) into TEMPERATURE SENSOR INPUT A on rear 
panel. 


c. Connect test DVM between P2400-9 (Conditioner 
board) and TP1241 (ground 1). 


d. Adjust the Temp A ?C Cal (R1427) so that test DVM 
reads 0.0000 within 2 mV (-0.0020 to *0.0020 V). This is 
to produce a zero-voltage level to set the DVM Zero 
adjustment. 


e. ADJUST—DVM Zero (R920, DVM board) so that 413 
digital display reads about 2. Rotate R920 
counterclockwise until reading just starts to alternate 
between +0 and -0; then continue to rotate R920 1/8th 
of a turn more. 


f. Set ?C/?F switch (rear panel) to “Р. 


g. Replace 5?C temperature sensor substitution plug with 
a 11392 plug (Fig. 5-3). The 113?F temperature value 
produces an arbitrarily high number on the digital display 
for setting the DVM Cal adjustment. Actual temperature 
readout is adjusted in Part E, Temperature. 


h. ADJUST—DVM Cal (R910, DVM board) so that digital 
display reads same number as test РУМ (і.е., if test DVM 
reads 1.1288 V, set DVM Cal so that 413 digital display 
reads 112.9). 


i. INTERACTION—Occurs between DVM Zero and DVM 
Cal adjustments. Repeat steps a through h as necessary. 


j. Remove temperature sensor substitution plugs. 


F. PRESS/PULSE 


Delete all but pulse sensor from Equipment Required list. 


Delete steps F1 through F4. 
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SHORT FORM ADJUSTMENT PROCEDURE 


PRELIMINARY SETUP 


Perform the Short Form Adjustment Procedure as written 
in Section 5, ignoring all references to pressure and 
making changes as noted below. 


13. DVM ZERO AND DVM CAL 


Replace with the following: 


Set: 
ЕСС OFF ............................... In (off) 
У OFF (Везр)............ сч (off) 
TEMPERATURE А... 


SETUP—Insert 5°C temperature sensor substitution plug 
into rear-panel TEMPERATURE SENSOR INPUT A jack. 
Connect test DVM to P2400-9 (Conditioner board) and 
TP1241 (ground 1). Set POWER button in (on). Adjust °С 
Са! (R1427) so that test DVM reads 0.0000 within 2 mV 
(-0.0020 to 40.0020 V). 


д 


BEAT LOUDNESS 


ADJUST—DVM Zero (1920) so that 413 digital display 
reads about 2. Rotate R920 counterclockwise until 
reading just starts 10. alternate between +0 and -O; then 
continue to rotate R920 1/8th of a turn more. 


SET-°C/°F switch (rear panel) to °F. 


SETUP—Remove 59С temperature sensor substitution 
plug and insert 11392 substitution plug. 


ADJUST—DVM Cal (R910) sothat 413 digital display reads 
same number as test DVM (!.е., if test DVM reads 1.1288 V, 
set DVM Cal so that 413 reads 112.9). 


INTERACTION—Occurs between DVM Zero and DVM 
Cal adjustments. Repeat adjustments as needed. 


16. GAGE FACTOR 
Delete 


17. TRACE ZERO AND VERTICAL SENSITIVITY 


Delete 


(2276-32) 2277-61 


Option 20—Figure 1. 413 Option 20 front-panel controls and indicators. 
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OPTION 22 
DESCRIPTION 


This option expands the pressure scale ranges, and reduces the respiration rate alarm limits of the 413 Monitor to 
accommodate adult characteristics. Refer to the front-panel illustration in Option 22—Figure 1 (page 5). The three 
pressure scales, which include graticule graduations and pushbutton nomenclature are expanded to 0-50, 0-150, and O- 
250 mmHg. The respiration low and high rate alarm limits (highlighted with an orange hue) are reduced; the LOW RATE 
and HIGH RATE LIMIT control ranges change to 5-25 and 15-40 respectively. Further, the pulse alarm threshold is 
changed to 10-15 mmHg. In general, the 413 Monitor circuitry has been optimized for use with adults. 


A crt bezel is provided with this option for replacement of the existing bezel, should the plastic door be permanently 
removed. 


All sections in this manual are applicable to the 413 Option 22, except as indicated іп the following subsections. 


SPECIFICATIONS 


The Electrical Characteristics for the 413 Option 22 are the same as the Standard 413 (Section 1) except as shown in 
Option 22— Table 1. 


OPTION 22—TABLE 1 


Option 22 Electrical Characteristics 


Characteristics Performance Requirements Supplemental Information 


ECG 


TRANSFER CHARACTERISTICS 


Bandwidth 0.2 Hz (+25%) to 50 Hz (+25% 


at -3 db points. 


Trace Baseline Overshoot 
Following Pacer Signal 


Less than 100 д\/ (referenced 
to input) 


QRS DETECTOR 


R Edge Timer Initial value, 6 *1 ms. Self- 
adjusting between 6 and 10 ms. 
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OPTION 22—TABLE 1 (CONT.) 


Option 22 Electrical Characteristics 


Characteristics Performance Requirements Supplemental Information 


RESPIRATION 


TRANSFER CHARACTERISTICS 


Bandwidth 0.05 Hz (+25%) to 4 Hz (+25%) 
at -3 db points. 


INSPIRATION DETECTOR 


Inspiration Phase Timing 150 ms +25 ms. 


PRESSURE 
Ranges 
0-250 -50 to +300 mmHg. 
0-150 -30 to *180 mmHg. 
0-50 -10 to *60 mmHg. 


ALARMS 


LIMITS 


High 15-40 breath/min. 


Low From less than 5 to 25 breaths/min. 


VIOLATIONS 


Alarm will not be triggered 
when average pulsatile pressure 
exceeds 15 mmHg. 


Pressure Alarm is triggered when average 
pulsatile pressure (systolic 
minus diastolic) remains below 


10 mmHg for 3-15 seconds. 


DIGITAL DISPLAY 


PRESSURE 

Ranges 
0-250 -50 to +350 mmHg 
0-150 -30 to +210 mmHg 
0-50 -10 to +70 mmHg. 
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OPERATING INFORMATION 


Option 22—Figure 1 (page 3) shows the front panel for the 413 Option 22. Other than changes in pressure ranges, rate 


limits, and pulse alarm threshold, all controls, connectors and indicators operate as in the Standard 413. See Section 2. 


CALIBRATION 


CHECK/ADJUST PROCEDURE 


Perform the Check/Adjust Procedure in Section 5, making changes as follows: 


B. ECG 


B2. DC LEVEL 


References to center of screen at 75 mmHg line is 
changed to 150 mmHg line. 


B6. ORS TIMING 
C. CHECK—Interval to first positive-going edge at TP360 


is 6 ms, *1 ms. 
C. RESPIRATION 


C2. BALANCE C4. CHEST IMPEDANCE RANGE CHECK 
Reference to center of screen at 75 mmHg line are Reference to center of screen at 75 mmHg line is 
changed to 150 mmHg line. changed іо 150 mmHg line. 


F. PRESSURE/PULSE 


F1. GAGE FACTOR b. Connect manometer to pressure transducer and 
pressure transducer to PRESSURE TRANSDUCER INPUT 
connector on rear panel. Connect test DVM between 
P2400-27 and TP1241 (ground 1), located on Conditioner 


Replace with the following: 


a. Set: board. 
а (Везр) ` і | | | ў (off) c. Press in ZERO control and adjust for test DVM reading 
PULSE ALARM............ Out (off) of 0.0000, within 0.0200 V. 
MEAN. 2. a sens ass sue yuqa ығы Іп 
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d. Apply 250 mmHg pressure as indicated by 
manometer. Make sure pressure remains at 250 mmHg 
and is not slowly diminishing. 


e. ADJUST—Gage Factor (R865, Pressure/Pulse board) 
for test DVM reading of 2.5000, +0.0100 V plus reading 
noted in step c. 


f. Release manometer pressure. 


g. СНЕСК- Test DVM reading noted in step e minus 
2.5000. 


h. INTERACTION -—Occurs between Pressure and Gage 
Factor adjustments. Repeat steps c through g as 
necessary until difference between O mmHg and 250 
mmHg is 2.5000 V within O.0100 V. 


i. Apply 250 mmHg as indicated by manometer. 
і. СНЕСК- 413 digital display reads 250, +3 mmHg. 


k. Appl 150 mmHg pressure as indicated by 


manometer. 


І. СНЕСК- Digital display read 150, +3 mmHg. 


m. Apply 50 mmHg pressure as indicated by manometer. 


SHORT FORM ADJUSTMENT PROCEDURE 


Perform the Short Form Adjustment Procedure as written in Section 5, ignoring all references to pressure and making 


changes as noted below. 


16. GAGE FACTOR 


SET: PRESS 0-250.............. In 


SETUP—Connect manometer - - - - - - - - . Арріу 250 
mmHg pressure. 
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п. CHECK—Digital display reads 50, +3 mmHg. 


o. Set SYST/DIAST pushbutton in. 


p. Apply 250 mmHg pressure as indicated Бу 


manometer. 

а CHECK- Digital display reads 250, +3 mmHg. 

r. Release manometer pressure. 

s. Remove test DVM. 

F2. TRACE ZERO AND VERTICAL SENSITIVITY 


e. Apply 250 mmHg pressure as indicated by manometer. 


f. СНЕСК—Тгасе should coincide with 250 mmHg 
graticule line, *1 mm (0.1 div.). 


F3. PRESSURE/PULSE OUTPUT 


e. Apply pressure 250 mmHg pressure as indicated by 
413 digital display. 


f. CHECK—Test DVM read 2.50 V, +50 mV. 


ADJUST—Gage Factor (R865) for test DVM reading of 
2.5000, +0.01000 V. 


17. TRACE ZERO AND VERTICAL SENSITIVITY 


SETUP—Apply 250 mmHg pressure. 
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Option 22—Figure 1. 413 Option 22 front-panel controls and indicators. 
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REPLACEABLE 
ELECTRICAL PARTS 


PARTS ORDERING INFORMATION 


Replacement parts are available from or through your local Tektronix, Inc. Field Office 
or representative. 


Changes to Tektronix instruments are sometimes made to accommodate improved 
components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department. It is therefore important, when 
ordering parts, to include the following information in your order: Part number, instrument 
type or number, serial number, and modification number if applicable. 


If a part you have ordered has been replaced with a new or improved part, your local 
Tektronix, Inc. Field Office or representative will contact you concerning any change in part 
number. 


Change information, if any, is located at the rear of this manual. 


SPECIAL NOTES AND SYMBOLS 
X000 Part first added at this serial number 


00X Part removed after this serial number 


ITEM NAME 


In the Parts List, an item Name is separated from the description by a colon (:). 
Because of space limitations, an Item Name may sometimes appear as incomplete. For 
further Item Name identification, the U.S. Federal Cataloging Handbook H6-1 can be 
utilized where possible. 


ABBREVIATIONS 
ACTR ACTUATOR PLSTC PLASTIC 
ASSY ASSEMBLY QTZ QUARTZ 
CAP CAPACITOR RECP RECEPTACLE 
CER CERAMIC RES RESISTOR 
CKT CIRCUIT RF RADIO FREQUENCY 
COMP COMPOSITION SEL SELECTED 
CONN CONNECTOR SEMICOND . SEMICONDUCTOR 
ELCTLT ELECTROLYTIC SENS SENSITIVE 
ELEC ELECTRICAL VAR VARIABLE 
INCAND INCANDESCENT WW WIREWOUND 
LED LIGHT емтмма DIODE XFMR TRANSFORMER 
NONWIR NON WIREWOUND XTAL CRYSTAL 
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Replaceable Electrical Parts—413 


CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER 


Mfr. Code Manufacturer Address City, State, Zip 

50482 SONY CORPORATION TOKYO, JAPAN 
00853 SANGAMO ELECTRIC CO., S. CAROLINA DIV. Р 0 BOX 128 PICKENS, SC 29671 
01002 GENERAL ELECTRIC COMPANY, INDUSTRIAL 

AND POWER CAPACITOR PRODUCTS DEPARTMENT JOHN STREET HUDSON FALLS, NY 12839 
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, WI 53204 
01295 TEXAS INSTRUMENTS, INC., SEMICONDUCTOR P О BOX 5012, 13500 М CENTRAL 

GROUP EXPRESSWAY DALLAS, TX 75222 
02111 SPECTROL ELECTRONICS CORPORATION 17070 EAST GALE AVENUE CITY OF INDUSTRY, CA 91745 
02660 BUNKER RAMO CORP., CONNECTOR DIVISION 2801 S 25TH AVENUE BROADVIEW, IL 60153 
02735 RCA CORPORATION, SOLID STATE DIVISION ROUTE 202 SOMERVILLE, NY 08876 
03508 GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR 

PRODUCTS DEPARTMENT ELECTRONICS PARK SYRACUSE, NY 13201 
04222 AVX CERAMICS, DIVISION OF AVX CORP. РО BOX 867, 19TH AVE. SOUTH MYRTLE BEACH, SC 29577 
04713 MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 5005 E MCDOWELL RD,PO BOX 20923 PHOENIX, AZ 85036 
05464 INDUSTRIAL ELECTRONIC ENGINEERING, INC. 7720 LEMONA AVENUE VAN NUYS, CA 91405 
06402 E.T.A. PRODUCTS COMPANY OF AMERICA 6284 NORTH CICERO AVENUE CHICAGO, IL 60646 
08806 GENERAL ELECTRIC CO., MINIATURE 

LAMP PRODUCTS DEPARTMENT NELA PARK CLEVELAND, OH 44112 
14099 SEMTECH CORP. 652 MITCHELL RD. NEWBURY PARK, CA 91320 
14752 ELECTRO CUBE INC. 1710 S. DEL MAR AVE. SAN GABRIEL, CA 91776 
19396 ILLINOIS TOOL WORKS, INC. PAKTRON.DIV. 900 FOLLIN LANE, SE VIENNA, VA 22180 
24546 CORNING GLASS WORKS, ELECTRONIC 

COMPONENTS DIVISION 550 HIGH STREET BRADFORD, PA 16701 
27014 NATIONAL SEMICONDUCTOR CORP. 2900 SEMICONDUCTOR DR. SANTA CLARA, СА 95051 
32997 BOURNS, INC., TRIMPOT PRODUCTS DIV. 1200 COLUMBIA AVE. RIVERSIDE, СА 92507 
50434 HEWLETT-PACKARD COMPANY 640 PAGE MILL ROAD PALO ALTO, CA 94304 
52536 BECKMAN INSTRUMENTS, INC., INFORMATION 

DISPLAYS OPERATION 350 N. HAYDEN ROAD SCOTTSDALE, AZ 85257 
53184 XCITON CORPORATION 5 HEMLOCK STREET LATHAM, NY 12110 
55210 GETTIG ENG. AND MFG. COMPANY PO BOX 85, OFF ROUTE 45 SPRING MILLS, PA 16 75 
55292 LEDCO DIV., WILBRECHT ELECTRONICS, INC. 240 EAST PLATO BLVD. ST. PAUL, MN 55107 
56289 SPRAGUE ELECTRIC CO. NORTH ADAMS, МА 01247 
71400 BUSSMAN MFG., DIVISION OF MCGRAW- 

EDISON CO. 2536 W. UNIVERSITY ST. ST. LOUIS, MO 63107 
72982 ERIE TECHNOLOGICAL PRODUCTS, INC. 6454 W. 12TH ST. ERIE, PA 16512 
73138 BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 2500 HARBOR BLVD. FULLERTON, CA 92634 
75042 TRW ELECTRONIC COMPONENTS, IRC FIXED 

RESISTORS, PHILADELPHIA DIVISION 401 N. BROAD ST. PHILADELPHIA, PA 19108 
75915 LITTELFUSE, INC. 800 E. NORTHWEST HWY DES PLAINES, IL 60016 
80009 TEKTRONIX, INC. Р О BOX 500 BEAVERTON, OR 97077 
81073 GRAYHILL, INC. 561 HILLGROVE AVE., PO BOX 373 LA GRANGE, IL 60525 
81312 WINCHESTER ELECTRONICS DIVISION 

LITTON INDUSTRIES, INC. MAIN ST. AND HILLSIDE AVE. OAKVILLE, CT 06779 
82389 SWITCHCRAFT, INC. 5555 N. ELSTON AVE. CHICAGO, IL 60630 
90201 MALLORY CAPACITOR CO., DIV. OF 3029 E. WASHINGTON STREET 

P. R. MALLORY AND CO., INC. P. O. BOX 372 INDIANAPOLIS, IN 46206 
91637 DALE ELECTRONICS, INC. P. O. BOX 609 COLUMBUS, NE 68601 
94696 MAGNECRAFT ELECTRIC COMPANY 5575 N LYNCH AVENUE CHICAGO, IL 60630 
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Ckt No. 


Al 
Al 


A2 


A2 


Al2 


B1982(4) 


C102 
C103 
C112 
C113 
C116 
C131 


C137 
C141 
C147 
C161 
C162 
C183 


C192 
C199 
C202 
C230 


C238 


C291 
C292 
C297 
C298 
C306 
C309 


C312 


Tektronix 
Part No. 


670-5069-00 


670-5072-00 
670-5071-00 


670-5068-00 
670-5074-00 
670-5076-00 


670-5075-00 
670-5077-00 


290-0534-00 
290-0534-00 
290-0536-00 
290-0534-00 
283-0032-00 
283-0128-00 


283-0175-00 
283-0128-00 
283-0110-00 
283-0128-00 
283-0594-00 
283-0238-00 


283-0268-00 
283-0268-00 
285-0809-00 
283-0341-00 


283-0212-00 


290-0536-00 
290-0512-00 
290-0536-00 
290-0512-00 
283-0128-00 
283-0339-00 


283-0100-00 


REV В, AUG 1979 


Serial/Model Мо. 


ЕН Dscont Name & Description 


CKT BOARD ASSY:ECG 
(STANDARD AND OPTION 20 ONLY) 
CKT BOARD ASSY:ECG 

(OPTION 22 ONLY) 

CKT BOARD ASSY:RESPIRATION 
(STANDARD AND OPTION 20 ONLY) 


CKT BOARD ASSY:RESPIRATION 
(OPTION 22 ONLY) 

CKT BOARD ASSY:PRESSURE/PULSE 
(STANDARD ONLY) 

CKT BOARD ASSY:PRESSURE/PULSE 
(OPTION 22 ONLY) 


CKT BOARD ASSY:PULSE 
(OPTION 20 ONLY) 

CKT BOARD ASSY:DVM 

CKT BOARD ASSY:CONDITIONER 
(STANDARD ONLY) 

CKT BOARD ASSY:CONDITIONER 
(OPTION 20 ONLY) 


CKT BOARD ASSY:CONDITIONER 
(OPTION 22 ONLY) 

CKT BOARD ASSY:MOTHER 

CKT BOARD ASSY:HIGH VOLTAGE 
CKT BOARD ASSY:DISPLAY 


CKT BOARD 
CKT BOARD 


ASSY:SWEEP SWITCH 
ASSY:READOUT SWITCH 

(STANDARD AND OPTION 22 ONLY) 

CKT BOARD ASSY:READOUT SWITCH 

(OPTION 20 ONLY) 

CKT BOARD ASSY:B FLASH B RATE CONVERTER 
(OPTION 5 ONLY) 


BATTERY,STORAGE:1.2V 
(FURNISHED AS A UNIT W/119-0443-01) 


CAP. 
CAP. 
CAP. 
CAP. 
CAP. 
CAP. 


,FXD,ELCTLT: 
,FXD,ELCTLT: 
,FXD,ELCTLT: 
,FXD,ELCTLT: 
,FXD,CER DI: 
,FXD,CER DI: 


106, 20%, 35V 
106, 20%, 357 
1006, 20%, 25V 
106, 20%, 35V 
470РЕ, 5%, 5007 
100РЕ, 5%, 500% 
CAP.,FXD,CER DI: 10РЕ, 5%, 2007 

САР. ,ЕХО, СЕВ DI: 100РЕ, 5%, 500% 

САР. ,FXD,CER DI:0.005UF,+80-20%, 150V 
CAP. ,FXD,CER DI: 100РЕ, 5%, 500V 

CAP. ,FXD,MICA D:0.001UF,12,100V 

САР. ,FXD,CER DI:0.01UF,102,50V 


САР. ,FXD,CER DI:0.015UF,102,50V 
САР. ,FXD,CER DI:0.015UF,102,50V 
САР. ,ЕХЮ,РЅТС: 10Е, 107,507 

САР. ,ЕХО,СЕК DI:0.047UF,102,100V 
(STANDARD AND OPTION 20 ONLY) 
САР. ЈЕХр, СЕК р1:20Ё, 202, 50У 


САР. , FXD, ELCTLT: 
CAP. , FXD, ELCTLT: 
CAP. , FXD, ELCTLT: 
САР. , FXD, ELCTLT: 22UF ,202,15V 

CAP.,FXD,CER DI:100PF,52,500V 
CAP.,FXD,CER DI:0.22UF.102,50V 


10UF,202,25V 
22UF,202,15V 
10UF,202,25V 


CAP.,FXD,CER DI:0.0047UF,102,200V 


Replaceable Electrical Parts—413 


Mfr 
Code 
80009 
80009 


80009 


80009 
80009 


80009 


80009 


80009 
80009 


80009 


80009 
80009 
80009 
80009 


80009 
80009 


80009 


80009 


Mfr Part Number 


670-5069-00 
670-5304-00 


670-5073-00 


670-5309-00 
670-5070-00 


670-5305-00 


670-5306-00 


670-5072-00 
670-5071-00 


670-5307-00 


670-5308-00 


670-5068-00 
670-5074-00 
670-5076-00 


670-5075-00 
670-5077-00 


670-5310-00 


670-5245-00 


1960105Х0035НА1 
1960105Х0035НА1 
TDC106M025FL 
196D105X0035HA1 
083108525E00471J 
871-536T2H101J 


8101B210C0G01005 
871-536T2H101J 
1902428 
871-536T2H101J 
D151F102F0 
8121N075X7R0103K 


81218083X7R0153K 
8121N083X7R0153K 
LP66A1A105K 

8121N153X7R0473K 


8141N06425U205M 


TDC106MO .FL 
1960226Х0015КА1 
TDC106M025FL 
1960226Х0015КА1 
871-536T2H101J 
8131N075W5R224K 


27363 
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Replaceable Electrical Parts—413 


Name & Description 


Tektronix  Serial/Model No. 
CktNo. Part No. Eff Dscont 
C321 290-0512-00 
C322 290-0512-00 
с327 283-0177-00 
с343 290-0536-00 
C356 290-0536-00 
C363 285-0598-00 
с371 285-1076-00 
C372 283-0111-00 ХВ020292 
C373 290-0523-00 
C378 283-0339-00 
C379 283-0103-00 
C381 283-0177-00 
C384 283-0238-00 
C387 283-0190-00 
C389 290-0536-00 
C407 290-0536-00 
C409 283-0594-00 
C412 283-0111-00 
C413 283-0111-00 
C414 281-0504-00 
C423 283-0060-00 
C424 283-0111-00 
C439 283-0111-00 
C441 283-0111-00 
C449 285-0919-00 В010100 В019999 
C449 285-1097-00 8020000 
C461 285-1096-00 
C465 283-0111-00 
C467 283-0111-00 
C476 283-0212-00 
C491 290-0536-00 
C492 290-0512-00 
C497 290-0536-00 
C498 290-0512-00 
C506 283-0060-00 
C508 290-0536-00 
C508 290-0512-00 
C509 290-0536-00 
C509 290-0512-00 
C511 283-0060-00 
6512 283-0111-00 8010100 8020291 
с512 283-0239-00 8020292 
6512 283-0111-00 8В010100 8020291 
с512 283-0341-00 В020292 
с521 290-0726-00 
с522 290-0726-00 
с527 283-0177-00 
с543 290-0719-00 
C543 290-0721-00 
C544 290-0527-00 
7-4 


CAP. , FXD,ELCTLT 
САР. ,FXD, ELCTLT 
САР. ,FXD,CER DI 
САР. , FXD, ELCTLT 
САР. ,FXD, ELCTLT 


:22UF , 20%, 15V 
:22UF,20%, 15V 
: 1UF , +80-20%, 257 
: 1OUF, 20%, 25V 
:10UF ,202,25V 


CAP. ,FXD, PLSTC:0.01UF,52,100V 


CAP. , FXD, PLSTC:0.2UF, 52, 100V 


CAP.,FXD,CER DI 
САР. ,FXD,ELCTLT 
САР. ,FXD,CER DI 
CAP.,FXD,CER DI 


САР. ,FXD,CER DI: 


CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. , FXD, ELCTLT: 
CAP. , FXD, ELCTLT: 
CAP. ,FXD,MICA D: 
CAP.,FXD,CER DI: 


CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 


САР. ‚ЕХО, СЕБ DI 


САР. , ЕХ”, СЕВ DI: 


:20.10%,20%,50У 
:2.2UF,202,20V 
:0. 22UF. 102,50V 
: 180PF,52,500V 
1UF , +80-20%, 25V 


0.01UF, 10%, 50 
0.47UF, 5%, 50V 
1066, 207, 25V 
1006, 207, 257 
0.001UF,12,100V 
0. 1UF,202,50V 


0. 1UF,202,50V 
10РЕ,+/-1РЕ, 500\ 
LOOPF, 5%, 2007 
0. 1UF, 20%, 50V 
:0.1UF, 20%, 50V 
0.1UF, 20%, 50V 


САР. ,FXD, PLSTC:0.22UF, 102, 1007 
CAP. ,FXD, PLSTC:0.47UF, 10%, 1007 


САР. , FXD, PLSTC: 
САР. ,FXD,CER DI 


САР. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 


САР. , ЕХО, ELCTLT: 
САР. , FXD, ELCTLT: 
CAP. , FXD, ELCTLT: 
CAP. , XD, ELCTLT: 
САР. ,FXD,CER DI: 
CAP. , FXD, ELCTLT: 


1UF,102,100V 
:0. 1UF, 20%, 50V 
0. 1UF,202,50V 
2UF , 20%, 50V 


10UF,202,25V 
22UF, 20%, 15V 
1OUF , 20%, 25V 
22UF , 20%, 15V 
100PF,52,200V 
10UF,202,25V 


(STANDARD AND OPTION 20 ONLY) 


CAP.,FXD,ELCTLT 
(OPTION 22 ONLY 
CAP.,FXD,ELCTLT 


:22UF, 20%, 15V 
) 
:10UF,202,25V 


(STANDARD AND OPTION 20 ONLY) 


САР. ,FXD,ELCTLT 


:22UF, 20%, 15V 


(OPTION 22 ONLY) 


CAP. ,FXD,CER DI 
САР. ,FXD,CER DI 


:100РҒ,5%,200У 
:0. 1UF, 20%, 50V 


(STANDARD AND OPTION 20 ONLY) 


САР. ,FXD,CER DI 


:0.022UF , 10%, 50V 


(STANDARD AND OPTION 20 ONLY) 


CAP.,FXD,CER DI 
(OPTION 22 ONLY 
CAP.,FXD,CER DI 
(OPTION 22 ONLY 
CAP.,FXD,ELCTLT 
CAP.,FXD,ELCTLT 


CAP.,FXD,CER DI 
САР. , FXD, ELCTLT 


:0. 1UF,202,50V 

) 
:0.047UF, 102, 1007 
) 

:22002,20%, 107 
:220UF,202,10V 


:1UF,+80-20%, 25V 
:47UF, 20%, 25V 


(STANDARD AND OPTION 20 ONLY) 


САР. ,FXD,ELCTLT 


: LOOUF, 20%, 20V 


(OPTION 22 ONLY) 
САР. ,FXD,ELCTLT: 15UF, 202, 20V 
(OPTION 22 ONLY) 


Mfr 
Code 


56289 
56289 
72982 
90201 
90201 
01002 


14752 
72982 
56289 
72982 
56289 
72982 


72982 
72982 
90201 
90201 
00853 
72982 


72982 
72982 
72982 
72982 
72982 
72982 


56289 
14752 
14752 
72982 
72982 
72982 
90201 
56289 
90201 
56289 
72982 
90201 
56289 
90201 
56289 
72982 
72982 


72982 


72982 
72982 


56289 
56289 


72982 
56289 


56289 


90201 


Міт Part Number 


1960226Х0015КА1 
196D226X0015KA1 
8131N039 E 105Z 
TDC106M025FL 
TDC106M025FL 
61F10AC103 


230B1B204J 
8121-N08825U104M 
196D225X0020HA1 
8131N075W5R224K 
40C638 

8131N039 E 1052 


8121N075X7R0103K 
8141N077X7R0474J 
TDC106M025FL 
TDC106M025FL 
D151F102F0 
8121-М088250104М 


8121-М088250104М 
301-055С060100Ғ 
855-5350271017 
8121-N08825U104M 
8121-М088250104М 
8121-N08825U104M 


LP66A1B224K002 
230B1B474K 
230B1B105K 
8121-N08825U104M 
8121-N08825U104M 
8141N06425U205M 
TDC106M025FL 
1960226Х0015КА1 
TDC106M025FL 
1960226Х0015КА1 
855-535U2J101J 
TDC106M025FL 
1960226Х0015КА1 
TDC106M025FL 
1960226Х0015КА1 
855-535U2J101J 
8121-№088250104М 


8121N083X7R0223K 


8121-М088250104М 
8121N153X7R0473K 


1960227Х0010ТЕ3 
1960227Х0010ТЕЗ 


8131М039 Е 1052 
1960476Х0025ТЕЗ 


196D107X0020TE3 


TDC 156M020FL 
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Tektronix  Serial/Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
C567 285-1076~00 САР. , FXD, PLSTC:0.2UF,5%, 1007 14752 2308182041 
с571 285-1076-00 CAP.,FXD,PLSTC:0.2UF,52,100V 14752 2308182041 
с572 283-0111-00 ХВ020292 CAP.,FXD,CER DI:0.1UF,202,50V 72982 8121-№088250104М 
1 C574 290-0525-00 CAP.,FXD,ELCTLT:4. 7UF, 20%, 50V 56289 1960475Х0050КА1 
ne Se (STANDARD AND OPTION 20 ONLY) 
с579 290-0721-00 CAP.,FXD,ELCTLT:100UF,202,20V 56289  196D107X0020TE3 
C592 283-0190-00 ХВ031200 CAP.,FXD,CER DI:0.47UF,52,50V 72982 8141М077Х780474.7 
C606 283-0211-00 CAP.,FXD,CER DI:0.1UF,102,200V 72982 81418210Х780104К 
ў C607 283-0211-00 CAP.,FXD,CER DI:0.1UF,102,200V 72982 8141N210X7ROLO4K 
C608 283-0211-00 CAP.,FXD,CER DI:0.1UF,102,200V 72982 8141N210X7R0104K 
n C612 285-1069-00 САР. ,FXD, PLSTC:0.047UF,200V 14752  C2319 
t C615 281-0523-00 CAP.,FXD,CER DI: 100РЕ,+/-20РЕ, 500\ 72982 301-00002М0101М 
C616 290-0719-00 8В010100 58020291  CAP.,FXD,ELCTLT:47UF,202,25V 56289  196D476X0025TE3 
----- ----- (STANDARD AND OPTION 20 ONLY) 
C616 290-0719-01 8В020292 CAP.,FXD,ELCTLT:47UF,202,25V 80009 290-0719-01 
----- ----- (STANDARD AND OPTION 20 ONLY) 
| C618 285-1069-00 CAP. , FXD, PLSTC:0.047UF, 200V 14752 C2319 
C621 285-1069-00 САР. , FXD, PLSTC:0.047UF, 200V 14752 ©2319 
П C639 285-1101-00 САР. , FXD, PLSTC:0.022UF, 10%, 200V 19396 223К02РТ485 
і C666 290-0441-00 САР. , FXD, ELCTLT: 20UF, 10%, 10V 56289  109D206X9010C2 
C667 281-0543-00 CAP.,FXD,CER DL:270PF,10%, 500V 72982  301055X5P271K 
C702 290-0721-00 CAP. , FXD, ELCTLT: LOOUF, 20%, 20V 56289 196D107X0020TE3 
C767 290-0721-00 САР., FXD, ELCTLT: 100UF, 20%, 20V 56289 1960107Х0020ТЕЗ 
РЕН (STANDARD AND OPTION 22 ONLY) 
C769 281-0523-00 CAP.,FXD,CER DI:100PF,«/-20PF,500V 72982  301-000U2M0101M 
----- ----- (STANDARD AND OPTION 22 ONLY) 
А / \ C773 290-0719-00 САР. , FXD, ELCTLT: 47UF, 20%, 25V 56289 196D476X0025TE3 
ща ааа (STANDARD AND OPTION 22 ONLY) 
C773 290-0527-00 САР. , FXD, ELCTLT: 15UF, 20%, 20V 90201 TDC156M020FL 
genes (OPTION 20 ONLY) 
П C787 290-0721-00 САР. ,FXD, ELCTLT : LOOUF, 20%, 20V 56289 196р107Х0020ТЕ3 
Жы CMM o (STANDARD AND OPTION 22 ONLY) 
C789 281-0523-00 CAP.,FXD,CER ОТ: 100РЕ,+/-20РЕ, 500V 72982  301-000U2MO101M 
----- ----- (STANDARD AND OPTION 22 ONLY) 
П C794 281-0523-00 CAP.,FXD,CER ОТ: 100РЕ,+/-20РЕ, 500\ 72982 301-00002М0101М 
ЊУ ИВЕ ae Мы (STANDARD AND OPTION 22 ONLY) 
C796 283-0067-00 CAP.,FXD,CER DI:0.001UF,102,200V 72982  835-515B102K 
n ----- ----- (STANDARD AND OPTION 22 ONLY) 
C797 283-0067-00 CAP.,FXD,CER DI:0.001UF,102,200V 72982 835-515В102К 
и ecd т (STANDARD AND OPTION 22 ONLY) 
C806 290-0534-00 САР. , FXD, ELCTLT : (ЈЕ, 20%, 35V 56289 1960105Х0035НА1 
— ----- (STANDARD AND OPTION 22 ONLY) 
П с807 290-0534-00 САР. ,FXD,ELCTLT: 1UF,202,35V 56289  196D105X0035HAI 
ша М (STANDARD AND OPTION 22 ONLY) 
C808 283-0167-00 САР. ,FXD,CER DI:0.1UF,102,100V 72982  8131N145X5RO104K 
C809 283-0167-00 CAP.,FXD,CER DI:0.1UF,102,100V 72982  8131N145X5RO104K 
n! C812 283-0111-00 ХВ020292 САР. ,FXD,CER DI:0.1UF,202,50V 72982  8121-NOBBZ5U104M 
C813 283-0111-00 ХВ020292 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-№088250104М 
C821 281-0523-00 CAP.,FXD,CER DI:100PF,«/-20PF,500V 72982  301-000U2M0101M 
----- ----- (STANDARD AND OPTION 22 ONLY) 
1 C826 281-0605-00 CAP.,FXD,CER ОГ; 200РЕ, 10%, 500У 04222 7001-1375 
тете ае (STANDARD AND OPTION 22 ONLY) 
C827 283-0194-00 CAP.,FXD,CER 01:4.70Е,20%,50У 72982 8151N057Z5U0475M 
----- ----- (STANDARD AND OPTION 22 ONLY) 
П с831 281-0523-00 CAP.,FXD,CER DI:100PF,*/-20PF,500V 72982  301-000U2M0101M 
N mak, pas (STANDARD AND OPTION 22 ONLY) 
C836 281-0605-00 CAP.,FXD,CER DI:200PF,102,500V 04222 7001-1375 
SSS SSS (STANDARD AND OPTION 22 ONLY) 
n C844 283-0059-00 CAP.,FXD,CER DI:1UF,480-202,25V 72982 8131М03125/01052. 
К === -== (STANDARD AND OPTION 22 ONLY) 
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Ckt No. 


C862 
C871 


C874 


C876 
C877 


C878 


C911 
C919 
C936 
C939 
C956 


с959 

с962 

C965 

C1003 
C1006 
C1011 
С1012 
С1013 
С1016 
C1032 
C1039 
C1126 
C1151 
C1179 
C1207 


C1209 


C1212 
C1213 


C1231 


C1233 
C1236 
C1237 
C1241 
C1242 
C1246 
C1246 
С1251 
С1253 


С1256 


C1257 


Tektronix 
Part No. 


281-0523-00 


290-0534-00 
290-0536-00 
283-0065-00 
285-1096-00 
283-0107-00 


283-0107-00 
283-0107-00 
283-0107-00 
290-0512-00 


290-0536-00 
283-0003-00 


283-0057-00 
283-0057-00 
283-0003-00 
283-0660-00 
285-0598-00 
290-0534-00 
290-0580-00 


290-0536-00 
290-0722-00 


290-0534-00 
290-0722-00 


ЕЙ 


(STANDARD AND OPTION 22 ONLY) 


Serial/Model No. Mfr 
Name & Description Code Mfr Part Number 
CAP.,FXD,CER РТ: 100РЕ,+/-20РЕ, 500V 72982 301-00002М0101М 
(STANDARD AND OPTION 22 ONLY) 
CAP.,FXD,CER DL: 1UF,+80-20%, 25V 72982 8131N031Z5U0105Z 
(STANDARD AND OPTION 22 ONLY) 
САР. ,FXD,CER DI:0.47UF, 20%, 50V 72982 81319075 E474M 
(STANDARD AND OPTION 22 ONLY) 
CAP.,FXD,CER DI:0.1UF,102,100V 72982  8131N145X5R0104K 
(STANDARD AND OPTION 22 ONLY) 
CAP.,FXD,CER DI:0.1UF,10%, 100У 72982 8131М145Х580104К 
(STANDARD AND OPTION 22 ONLY) 
CAP.,FXD,CER DI:0.1UF,102,100V 72982 8131N145X5RO104K 
(STANDARD AND OPTION 22 ONLY) 
САР. , FXD, ELCTLT: 1UF, 20%, 35V 56289 1960105Х0035НА1 
CAP. ,FXD,ELCTLT: 1006, 20%, 25V 90201 TDC106M025FL 
САР. ,FXD,CER DI:0.001UF,52,100V 72982 805-518-25р01027 
CAP. ,FXD, PLSTC: 1UF, 10%, 100V 14752 230B1B105K 
XB031270 САР. ,FXD,CER DI:51PF,52,200V 72982 8121B232C0G0510J 
XB031270 САР. ,FXD,CER DI:51PF,5%, 2007 72982 8121B232C0G0510J 
ХВ031270 CAP.,FXD,CER DI:51PF,52,200V 72982 8121B232C0G0510J 
XB031270 CAP.,FXD,CER DI:51PF,52,200V 72982 8121B232C0G0510J 
CAP.,FXD,ELCTLT:22UF,202,15V 56289 1960226Х0015КА1 
CAP.,FXD,ELCTLT: 10UF,202,25V 90201 ТрС106М0 5FL 
CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558250-1032 
CAP.,FXD,CER DI:0.1UF,480-202,200V 56289 274С10 
CAP.,FXD,CER D1I:0. 1UF,+80-20%, 200V 56289 274С10 
CAP.,FXD,CER DI:0.01UF,+80-20%, 150V 72982 855-558250-1032 
CAP.,FXD,MICA D:510PF,22,500V 00853 D155F511G0 
САР. ,FXD,PLSTC:0.01UF,52,100V 01002 61F10AC103 
CAP. ,FXD,ELCTLT: 1UF, 20%, 35V 56289 196D105X0035HAL 
САР. ,FXD,ELCTLT:0.27UF, 20%, 50V 56289 196D274X0050HAL 
CAP. ,FXD, ELCTLT: 10UF, 20%, 25V 90201 ТрС106М025ҒІ, 
САР. ,FXD,ELCTLT: 100UF, 202, 10V 56289  196D107X0010PE3 
(STANDARD AND OPTION 22 ONLY) 
САР. ,FXD, ELCTLT: 10UF,202,25V 90201 TDC106MO25FL 
(STANDARD AND OPTION 22 ONLY) 
САР. , FXD,ELCTLT: 10002 ,20%, 10V 56289 196D107X0010PE3 
(STANDARD AND OPTION 22 ONLY) 
САР. ,FXD,ELCTLT: 10UF,202,25V 90201 ТрС106М025ҒІ, 
(STANDARD AND OPTION 22 ONLY) 
САР. ,FXD,ELCTLT: 100UF, 20%, 10V 56289  196D107X0010PE3 
(STANDARD AND OPTION 22 ONLY) 
САР. ,FXD, ELCTLT: 10002 ,20%, 10V 56289  196D107X0010PE3 
(STANDARD AND OPTION 22 ONLY) 
САР. ,FXD, ELCTLT: 100UF, 20%, 10V 56289  196D107X0010PE3 
(STANDARD AND OPTION 22 ONLY) 
САР. ,FXD,ELCTLT: 1002 ,20%,257 90201  TDC106M025FL 
(STANDARD AND OPTION 22 ONLY) 
САР. ,FXD,ELCTLT: 1UF,202,35V 56289 196D105X0035HAL 
САР. , FXD,ELCTLT: LOOUF, 20%, 10V 56289 1960107Х0010РЕЗ 
(STANDARD AND OPTION 22 ONLY) 
САР. , FXD,ELCTLT: LOOUF, 20%, 10V 56289 1960107Х0010РЕЗ 
(STANDARD AND OPTION 22 ONLY) 
САР. ,FXD, ELCTLT: 10002 , 20%, 10V 56289 196D107X0010PE3 
(STANDARD AND OPTION 22 ONLY) 
САР. ,FXD, ELCTLT: 100СЁ, 20%, 10V 56289 196D107X0010PE3 
(STANDARD AND OPTION 22 ONLY) 
САР. ,FXD,ELCTLT: 1000Е,20% , 10% 56289 1960107Х0010РЕЗ 
(STANDARD AND OPTION 22 ONLY) 
САР. , ЕХО, ELCTLT: 10UF,202,25V 90201 Т0С106М025ҒІ, 


REV B, AUG 1979 


C C 


hus] 


> 


dmn | 


Replaceable Electrical Рагіз- 413 


Tektronix Serial/Model Мо. Mfr 
Ckt No. Part No. ЕН Dscont Name & Description Code 
C1312 290-0572-00 САР. ,FXD, ELCTLT: 0. 1UF,20%, 50V 56289 
C1316 285-1097-00 САР. ,FXD, PLSTC:0.47UF, 10%, 1007 14752 
C1326 290-0536-00 CAP. , FXD, ELCTLT: 10UF, 20%, 25V 90201 
61331 290-0536-00 САР., FXD, ELCTLT: 1066, 20%, 257 90201 
C1334 290-0536-00 CAP. ,FXD, ELCTLT: 1OUF, 20%, 25V 90201 
C1336 290-0722-00 CAP. , FXD, ELCTLT: 100UF, 20%, 10V 56289 
C1337 290-0536-00 САР. , FXD, ELCTLT: 1006, 20%, 25V 90201 
C1342 290-0572-00 САР. ,FXD,ELCTLT:0.1UF,20%,50V 56289 
C1346 285-1096-00 САР. ,FXD, PLSTC: 1UF, 102, 100V 14752 
C1356 290-0536-00 САР., FXD, ELCTLT: 1006, 20%, 25V 90201 
C1361 290-0535-00 CAP. , FXD, ELCTLT: 33UF , 20%, 10V 56289 
C1364 290-0530-00 CAP. , FXD, ELCTLT: 6806, 20%, 6V 90201 
C1366 290-0724-00 CAP. , FXD, ELCTLT: 330UF, 20%, 6V 90201 
C1367 290-0535-00 CAP. , FXD, ELCTLT: 3302 „20%, 10V 56289 
C1404 290-0536-00 CAP. , FXD, ELCTLT: 10UF , 20%, 25V 90201 
C1437 290-0536-00 CAP. , FXD, ELCTLT: 1006, 20%, 25V 90201 
C1464 290-0536-00 САР. , FXD, ELCTLT: 10UF, 20%, 25V 90201 
C1522 290-0536-00 САР., FXD, ELCTLT: 1002 ,20%, 25У 90201 
с1543 290-0536-00 CAP. , FXD, ELCTLT: 10UF ,202,25V 90201 
01552 290-0722-00 САР. , FXD, ELCTLT: 1000Е,20%, 10V 56289 
C1562 283-0178-00 САР. ,FXD,CER DI:0.1UF,+80-20%, 1007 72982 
C1563 283-0178-00 САР. ,FXD,CER DI:0.1UF,+80-20%, 1007 72982 
C1564 283-0178-00 САР. ,FXD,CER DI:0. 1UF,+80-20%, 1007 72982 
C1571 290-0534-00 CAP. , FXD, ELCTLT: 1UF, 20%, 35V 56289 
C1581 283-0178-00 САР. ,FXD,CER DI:0.1UF,+80-20%, 1007 72982 
C1591 290-0536-00 САР. ,FXD,ELCTLT:10UF,20%,25V 90201 
C1601 290-0536-00 ХВ030850 CAP. , FXD, ELCTLT: 1006, 207;, 25V 90201 
C1602 290-0536-00 ХВ030850 САР. , FXD, ELCTLT: 10UF, 20%, 25V 90201 
C1603 290-0536-00 ХВ030850 САР. ,FXD, ELCTLT: 1006, 20%, 25V 90201 
C1604 290-0536-00 ХВ030850 CAP. ,FXD, ELCTLT: 10UF, 20%, 257 90201 
C1619 283-0655-00 САР. ,FXD,MICA D:0.0033UF,12,500V 00853 
C1636 281-0786-00 САР. ,FXD,CER DI: 150PF,10%,100V 72982 
C1637 281-0788-00 САР. ,FXD,CER DI:470PF,102,100V 72982 
C1641 281-0770-00 8В010100 58020291  CAP.,FXD,CER DI:0.001UF,207,100V 72982 
C1641 281-0812-00 8020292 САР. ,FXD,CER DI: 1000PF, 10%, 1007 72982 
C1648 281-0788-00 CAP. ,FXD,CER DI:470PF,10%, 1007 72982 
C1656  281-0770-00 В010100 8020291 САР. ,FXD,CER DI:0.001UF,202,100V 72982 
C1656 281-0812-00 В020292 САР. ,FXD,CER РТ: 1000РЕ, 107;, 1007 72982 
С1684 281-0770-00 8В010100 8020291  CAP.,FXD,CER DI:0.001UF,202,100V 72982 
C1684 281-0812-00 8В020292 В030849Х САР. ,FXD,CER DI: 1000РЕ, 10%, 1007 72982 
€1706 281-0773-00 CAP.,FXD,CER DI:0.01UF,102,100V 72982 
C1732 281-0773-00 САР. ,FXD,CER DI:0.01UF,102,100V 72982 
C1734 281-0773-00 CAP.,FXD,CER DI:0.01UF,102,100V 72982 
С1751 290-0721-00 8010100 В020291 САР. ,FXD,ELCTLT: 100UF, 20%, 207 56289 
С1751 290-0722-00 В020292 САР. , ЕХО, ELCTLT : 100UF, 20%, 10V 56289 
С1771 283-0111-00 САР. ,FXD,CER РІ:0. 116, 207, 50У 72982 
C1777 281-0763-00 САР. ,FXD,CER DI:47PF,102,100V 72982 
C1794 281-0763-00 CAP.,FXD,CER DI:47PF,102,100V 72982 
01797 290-0536-00 САР., FXD, ELCTLT: 1006, 20%, 25У 90201 
С1837 283-0111-00 САР. ,FXD,CER DI:0.1UF,202,50V 72982 
С1911 290-0508-00 CAP.,FXD,ELCTLT:18,000UF,*100-102,15V 56289 
C1916 290-0536-00 САР. ,FXD,ELCTLT: 100Е, 20%, 25\ 90201 
C1933 290-0721-00 8В010100 8020291  CAP.,FXD,ELCTLT: 100UF, 202, 20V 56289 
C1933 290-0722-00 8В020292 САР. , FXD, ELCTLT: 10002 ,20%, 10V 56289 
C1939 283-0111-00 CAP.,FXD,CER DI:0.1UF,202,50V 72982 
C1959 290-0536-00 САР. ,FXD,ELCTLT: 1002 ,20%, 257 90201 
С1961 290-0536-00 САР., FXD, ELCTLT: 1006, 20%, 25V 90201 
C1969 283-0198-00 CAP.,FXD,CER DI:0.22UF,202,50V 72982 
C1990 283-0111-00 САР. ,ЕХО, СЕВ DI:0. 1UF, 20%, 50У 72982 
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196D104X0050HA1 
230B1B474K 
TDC106M025FL 
TDC106M025FL 
TDC106M025FL 


196D107X0010PE3 
TDC106M025FL 
196D104X0050HA1 
230B1B105K 
TDC106M025FL 
1960336Х0010КА1 


TDC686MO06NLF 
TDC337MO006WSH 
1960336Х0010КА1 
TDC106M025FL 
TDC106M025FL 
TDC106M025FL 


TDC106M025FL 
TDC106M025FL 
1960107Х0010РЕЗ 
81313145651 1042 
81318145651 1042 
81310145651 1042 


1960105Х0035НА1 
81318145651 1042 
TDC106M025FL 
TDC106M025FL 
TDC106M025FL 
TDC106M025FL 


TDC106M025FL 
D195F332F0 
8035D2AADX5P151K 
8005H9AADW5RA71K 
8035D9AADX5R102M 
8035D9AADX7R102K 


8005H9AADW5RA471K 
8035D9AADX5R102M 
8035D9AADX7R102K 
8035D9AADX5R102M 
8035D9AADX7R102K 
8005H9AADW5R103K 


8005H9AADWSRI03K 
8005H9AADWSRI03K 
196D107X0020TE3 
1960107Х0010РЕЗ 
8121-N088Z5U104M 
8035D9AADCIGA70K 


8035D9AADC1G470K 
TDC106M025FL 
8121-N088Z5U104M 
68D10444 
TDCIO6MO25FL 
196D107X0020TE3 


196D107X0010PE3 
8121-N088Z5U104M 
TDC106M025FL 
TDC106M025FL 
8121N083Z5U0224M 
8121-N088Z5U104M 


7-7 


Replaceable Electrical Parts—413 


Tektronix  Serial/Model No. Mfr 
Ckt No. Part No. ЕН Dscont Name & Description Code Mfr Part Number | 
C1994 290-0536-00 САР. ,FXD,ELCTLT: 10UF, 20%, 25V 90201 TDC106M025FL в 
C2016 283-0111-00 CAP.,FXD,CER DI:0.1UF,202,50V 72982 8121-NO88Z5U104M 
с2041 290-0721-00 8В010100 8020291  CAP.,FXD,ELCTLT:100UF,202,20V 56289  196D107X0020TE3 
C2041 290-0722-00 в020292 CAP.,FXD,ELCTLT: 100UF ,20%, 10V 56289 196D107X0010PE3 
C2053 283-0111-00 CAP.,FXD,CER DI:0.1UF,202,50V 72982 8121-N088Z5U 104M 
C2064 283-0111-00 САР. ,FXD,CER DI:0.1UF,202,50V 72982 8121-N088Z5U104M 
C2073 290-0809-00 CAP.,FXD,ELCTLT:6.8UF,202,50V 56289 1960685Х0050РЕ4 
C2077 290-0721-00 САР. ,FXD,ELCTLT: 10002 ,20%, 207 56289  196D107X0020TE3 Џ 
C2081 290-0726-00 САР. , FXD, ELCTLT: 220UF, 20%, 10V 56289 1960227Х0010ТЕЗ 
C2082 290-0726-00 САР. ,FXD, ELCTLT: 2200, 20%, 107 56289  196D227X0010TE3 
C2083 290-0726-00 САР. ,FXD,ELCTLT: 220UF, 20%, 10V 56289 1960227Х0010ТЕЗ 
C2087 290-0726-00 САР. , FXD, ELCTLT: 220UF, 20%, 10V 56289 196D227X0010TE3 EN 
C2088 290-0726-00 CAP. ,FXD, ELCTLT: 220UF, 20%, 10V 56289 1960227Х0010ТЕЗ L 
с2089 290-0726-00 CAP.,FXD,ELCTLT:220UF,202,10V 56289 1960227Х0010ТЕЗ 
с2093 290-0721-00 CAP. ,FXD, ELCTLT: 1000Р, 20%, 207 56289  196D107X0020TE3 ' 
С2097 290-0809-00 CAP.,FXD,ELCTLT:6.8UF,202,50V 56289 196D685X0050PE4 
С2121 283-0280-00 CAP.,FXD,CER DI:2200PF,102,2000V 56289  562CBA202EH222KA 
C2122 283-0280-00 CAP. ,FXD,CER DL: 2200PF,10%, 2000V 56289 562CBA202EH222KA 
C2123 283-0280-00 САР. ,FXD,CER DI:2200PF,102,2000V 56289 562СВА202ЕН222КА i 
C2124 283-0280-00 САР. ,FXD,CER DI: 2200РЕ, 10%, 2000\ 56289  562CBA202EH222KA L 
С2125 283-0280-00 CAP.,FXD,CER DI:2200PF,102,2000V 56289 562СВА202ЕН222КА 
C2126 283-0280-00 САР. ,FXD,CER DI: 2200PF,10%, 2000V 56289 562СВА202ЕН222КА 
C2146 283-0111-00 CAP.,FXD,CER DI:0.1UF,202,50V 72982 8121-№088250104М 
C2161 283-0006-00 САР. ,FXD,CER DI:0.02UF,+80~-20%, 5007 72982 084154525У002032 | 
C2163 283-0006-00 САР. ,FXD,CER D1:0.02UF,+80-20%, 5007 72982 084154575У002032 
C2216 283-0000-00 CAP. ,FXD,CER DI:0.001UF,*100-02,500V 72982 831-516Е102Р 
RECIEN ND (OPTION 5 ONLY) | 
с2236 283-0193-00 CAP.,FXD,CER DI:510PF,22,100V 72982 8121N130C0G0511G | ) | 
аса ТЕ (OPTION 5 ONLY) VS | 
с2252 290-0536-00 САР., FXD,ELCTLT: 1007 ,20%, 257 90201 TDC106M025FL 
bei LIC. (OPTION 5 ONLY) || 
C2253 290-0536-00 САР. ,FXD, ELCTLT: 10UF , 20%, 25V 90201 ТрС106М025ҒІ, | 
панела (OPTION 5 ONLY) 
C2254 290-0536-00 САР. , FXD,ELCTLT: LOUF, 20%, 25V 90201 ТрС106М025ҒІ, 
ae, pem (OPTION 5 ONLY) 
C2257 281-0549-00 САР. ,FXD,CER D1:68PF,10%, 5007 72982  301-000U2J0680K | 
знаная (OPTION 5 ONLY) 
CB1906 260-1878-00 CIRCUIT BREAKER:SPST,0.5A,250V 06402  41-06-P30 | 
CB1907  260-1877-00 CIRCUIT BREAKER:SPST,0.3A,250V 06402  41-06-P30 L| 
CR106 152-0141-02 SEMICOND DEVICE:SILICON, 30V,50NA 80009 152-0141-02 
CR107 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR108 152-0141-02 SEMICOND DEVICE:SILICON, 30V, SONA 80009 152-0141-02 
CR109 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR135 152-0246-00 SEMICOND DEVICE:SILLCON, 400PI1V, 200MA 80009 152-0246-00 
CR136 152-0246-00 SEMICOND DEVICE:SILICON,400PLV, 200MA 80009 152-0246-00 
| 
CR154 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 i 
CR165 152-0246-00 SEMICOND DEVICE:SILICON,400PIV,200MA 80009 152-0246-00 
СВ166 152-0246-00 SEMICOND DEVICE:SILICON, 400PIV, 200MA 80009 152-0246-00 
CR223 152-0141-02 SEMICOND DEVICE:SILICON, 30V, SONA 80009 152-0141-02 
CR224 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR237 152-0141-02 SEMICOND DEVICE:SILICON, 30V, SONA 80009 152-0141-02 
CR244 152-0141-02 SEMICOND DEVICE: SILICON, 30V, 50NA 80009 152-0141-02 
CR246 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR249 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 50NA 80009 152-0141-02 | 
CR252 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 50NA 80009 152-0141-02 
CR257 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 50NA 80009 152-0141-02 
CR258 152-0141-02 SEMICOND DEViÍCE:SÍILICON, ЗОЎ, 50NA 80009 152-0141-02 N / А 
CR316 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 50NA 80009 152-0141-02 Li 
7-8 
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CR317 
CR326 
CR327 
CR329 
CR343 
CR351 


CR352 
CR353 
CR354 
CR356 
CR373 
CR389 


CR391 
CRA11 
CR427 
CRA28 
CRA76 
CR481 


CR482 
CR484 
CR485 
CR486 
CR516 
CR517 


CR526 
CR527 
CR529 
CR543 
CR551 
CR552 


CR553 
CR554 
CR574 
CR579 
CR581 
CR611 


CR612 
CR616 
CR616 
CR626 
CR626 
CR627 


CR627 
CR628 
CR629 
CR643 
CR653 
CR663 


CR664 
CR667 
CR686 
CR691 
CR692 
CR693 


CR702 
CR717 
CR727 
CR728 
CR752 
CR753 


Tektronix 
Part No. 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0246-00 
152-0141-02 
152-0246-00 
152-0141-02 


152-0246-00 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
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Serial/Model No. 


ЕН 


В010100 
В020292 
8010100 
8020292 
B010100 


B020292 


Dscont 


В020291 
В020291 


В020291 


SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 


SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 


SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 


SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 


SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 


SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 


SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 


SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 


SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 


SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 


Name & Description 


Replaceabie Electrical Parts—413 


Mfr 
Code 


Mfr Part Number 


DEVICE:SILICON,30V,50NA 
DEVICE:SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, SONA 
DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, SONA 


DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, 50МА 
DEVICE: SILICON, 30V, SONA 
DEVICE: SILICON, 30V, 50МА 
DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, 50NA 


DEVICE: SILICON, 30V, SONA 
DEVICE: SILICON, 307, 50NA 
DEVICE: SILICON, 30V, 5ONA 
DEVICE: SILICON, 30У, 50NA 
DEVICE: SILICON, 30V, 5ONA 
DEVICE: SILICON, 30V, 5ONA 


DEVICE: SILICON, 307 ,50МА 
DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, 5ONA 
DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, 5ONA 


DEVICE: SILICON, 30V, 5ONA 
DEVICE: SILICON, 30V, 50МА 
DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, 5ONA 
DEVICE: SILICON, 30V, SONA 
DEVICE: SILICON, 30V, 50NA 


DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 307 ,5 ОМА 
DEVICE: SILICON, 307 , 5ONA 
DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, 50NA 


DEVICE: SILICON, ЗОЎ, 50NA 
DEVICE: SILICON, 30V, 50NA 


DEVICE: SILICON, 400РТУ, 200МА 


DEVICE: SILICON, 30У, 50NA 


DEVICE: SILICON, 400PIV, 200MA 


DEVICE: SILICON, ЗОЎ, 5ONA 


DEVICE: SILICON, 400PIV, 200MA 


DEVICE: SILICON, 30V, 50МА 
DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, 50NA 
DEVICE: SILICON, 30V, 50NA 


DEVICE: SILICON, 30V, SONA 
DEVICE: SILICON, 30У, 50NA 
DEVICE: SILICON, 30V, 5ONA 
DEVICE: SILICON, 30V, ОМА 
DEVICE: SILICON, ЗОЎ, 5ОМА 
DEVICE: SILICON, 30V, 50NA 


DEVICE: SILICON, 30V, 5ONA 
DEVICE: SILICON, 30У, 50NA 
DEVICE: SILICON, 30V, 5ONA 
DEVICE: SILICON, 30V, 5ONA 
DEVICE: SILICON, 30У, 50NA 
DEVICE: SILICON, 30V, 50МА 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0246-00 
152-0141-02 
152-0246-00 
152-0141-02 


152-0246-00 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


Replaceable Electrical Parts—413 


Tektronix Serial/Model Мо. Міг ЧУ, 

СК No. PartNo. Eff Мате & Description Code Mfr Part Number 

CR754 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 

CR765 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR766 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR767 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR769 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR772 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR785 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
2 aa НЕНІ (STANDARD AND OPTION 22 ONLY) 

CR786 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR787 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR789 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR792 152-0141-02 SEMICOND DEVICE:SILICON, 30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR796 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR797 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR822 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 50NA 80009 152-0141-02 
НЕЕ (STANDARD AND OPTION 22 ONLY) 

CR823 152-0141-02 SEMICOND DEVICE: SILICON, 30V,50NA 80009 152-0141-02 | ) 
Завала (STANDARD AND OPTION 22 ONLY) 

CR832 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR833 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR842 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR843 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR916 152-0141-02 SEMICOND DEVICE:SILICON, ЗОЎ, 50NA 80009 152-0141-02 

CR930 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 

CR952 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 50NA 80009 152-0141-02 

CR982 152-0061-00 SEMICOND DEVICE:SILICON,175V,100MA 80009 152-0061-00 

CR1003  152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 

CR1011 152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA 80009 152-0107-00 

CR1012  152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA 80009 152-0107-00 

CR1013 152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA 80009 152-0107-00 

CR1016 152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA 80009 152-0107-00 

CR1061 152-0061-00 SEMICOND DEVICE:SILICON,175V,100MA 80009 152-0061-00 

CR1062 152-0061-00 SEMICOND DEVICE:SILICON,175V,100MA 80009 152-0061-00 

СЕ1065 152-0061-00 SEMICOND DEVICE:SILICON,175V,100MA 80009 152-0061-00 

CR1067  152-0061-00 SEMICOND DEVICE:SILICON,175V,100MA 80009 152-0061-00 

CR1069  152-0061-00 SEMICOND DEVICE:SILICON,175V,100MA 80009 152-0061-00 

CR1122  152-0141-02 SEMICOND DEVICE:SILICON, 30V,50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR1124 152-0141-02 SEMICOND DEVICE: SILICON, 30У, 50NA 80009 152-0141-02 
----- ----- (STANDARD AND OPTION 22 ONLY) 

CR1134 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 50NA 80009 152-0141-02 

CR1136  152-0141-02 SEMICOND DEVICE: SILICON, 30У, 50NA 80009 152-0141-02 

CR1137 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 N / 

CR1138 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
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Replaceable Electrical Parts—413 


Tektronix  Serial/Model Мо. Mfr 
Ckt No. Part No. ЕН Dscont Name & Description Code Mfr Part Number 
CR1151 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1162 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1163 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1171 152-0141-02 SEMICOND DEVICE:SILICON, 30V,50NA 80009 152-0141-02 
CR1172 152-0141-02 SEMICOND DEVICE: SILICON, 30У, 5ОМА 80009 152-0141-02 
CR1173  152-0141-02 SEMICOND DEVICE: SILICON, 30V,50NA 80009 152-0141-02 
CR1203 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 

а ық ас а-а (STANDARD AND OPTION 22 ONLY) 
CR1204 152-0141-02 SEMICOND DEVICE:SILICON, 30V,50NA 80009 152-0141-02 

Porc (STANDARD AND OPTION 22 ONLY) 
CR1244 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 50NA 80009 152-0141-02 

Emme gum (STANDARD AND OPTION 22 ONLY) 
CR1248 152-0141-02 SEMICOND DEVICE: SILICON, 30V, 50NA 80009 152-0141-02 

----- ----- (STANDARD AND OPTION 22 ONLY) 
CR1321 152-0141-02 SEMICOND DEVICE: SILICON, 30V, 50NA 80009 152-0141-02 
CR1322  152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1351  152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
СК1352 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1522  152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1541 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1542  152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1552  152-0141-02 SEMICOND DEVICE: SILICON, 30V, 50NA 80009 152-0141-02 
CR1571 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 50МА 80009 152-0141-02 
CR1577 152-0141-02. SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1579  152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1667 152-0107-03 SEMICOND DEVICE:SILICON,375V,400MA, SEL 80009 152-0107-03 
CR1677 152-0107-03 SEMICOND DEVICE: SILICON, 375V,400MA, SEL 80009 152-0107-03 
CR1683 152-0107-03 SEMICOND DEVICE:SILICON,375V,400MA,SEL 80009 152-0107-03 
CR1684 152-0107-03. SEMICOND DEVICE: SILICON, 375V,400MA, SEL 80009 152-0107-03 
CR1714 152-0141-02 SEMICOND DEVICE: SILICON, 30V, 5ONA 80009 152-0141-02 
CR1717 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1718 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1719 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1725 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 50NA 80009 152-0141-02 
CR1726 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1727 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1729 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1746 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 50NA 80009 152-0141-02 
CR1747 152-0141-02 SEMICOND DEVICE:SILICON, 30У, 50ҸА 80009 152-0141-02 
CR1748  152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1749 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1751 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1776 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1793 152-0141-02 SEMICOND РЕЎІСЕ:5111СОМ, 30V, 50NA 80009 152-0141-02 
CR1812 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1910 152-0668-00 SEMICOND DEVICE:RECT BRIDGE,SI,200V,6A 80009 152-0668-00 
CR1911 152-0668-00 SEMICOND DEVICE:RECT BRIDGE,SI,200V,6A 80009 152-0668-00 
CR1916 152-0107-03 SEMICOND DEVICE:SILICON,375V,400MA, SEL 80009 152-0107-03 
CR1926 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 5ONA 80009 152-0141-02 
CR1945 152-0423-00 SEMICOND DEVICE:SILICON,400V,3A 04713 185000 
CR1987 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR1996 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR2041 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
CR2063 152-0075-00 SEMICOND DEVICE:GE,25V,40MA 80009 152-0075-00 
CR2071 152-0107-03 SEMICOND DEVICE:SILICON,375V,400MA, SEL 80009 152-0107-03 
CR2072 152-0107-03 SEMICOND DEVICE:SILICON,375V,400MA, SEL 80009 152-0107-03 
CR2075 152-0107-03 SEMICOND DEVICE:SILICON,375V,400MA, SEL 80009 152-0107-03 
CR2076 152-0107-03 SEMICOND DEVICE:SILICON, 375V,400MA, SEL 80009 152-0107-03 
CR2079 152-0066-01 В010100 8020399  SEMICOND DEVICE:SILICON,400V,1A 80009 152-0066-01 
CR2079 152-0198-02 8В020400 SEMICOND DEVICE:SILICON,200V,3A 14099 35М2 
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Ckt No. 


CR2080 
CR2080 
CR2085 
CR2085 
CR2086 
CR2086 


CR2091 
CR2092 
CR2095 
CR2096 
CR2121 
CR2122 


CR2123 
CR2124 
CR2125 
CR2126 
CR2143 
CR2145 


CR2146 
CR2151 
CR2152 
CR2153 
CR2154 
CR2156 


CR2161 
CR2163 
CR2212 


CR2232 


05131 
05141 
05161 
05470 
051598 
051648 


051649 
051725 
051727 
052039 


Е1981 
#1982 


#1983 


J130 
J130 
J606 
J626 
J816 
J1401 


J1461 
J1596 
J1597 
J1598 
K1913 


L162 
L409 
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Tektronix 
Part No. 


152-0066-01 
152-0198-02 
152-0066-01 
152-0198-02 
152-0066-01 
152-0198-02 


152-0107-03 
152-0107-03 
152-0107-03 
152-0107-03 
152-0170-00 
152-0170-00 


152-0170-00 
152-0170-00 
152-0170-00 
152-0170-00 
152-0141-02 
152-0066-00 


152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 


152-0107-03 
152-0107-03 


152-0141-02. 


150-0173-00 
150-0173-00 
150-0173-00 
150-1033-00 
150-0123-01 
150-1031-00 


150-1031-00 
150-1029-00 
150-1031-00 
150-1049-00 


159-0152-00 
159-0045-00 


131-1378-00 
131-1378-01 
131-1376-00 
131-1376-00 
131-1375-00 
131-1863-00 


131-1863-00 
131-1862-00 
131-1862-00 
131-1862-00 


148-0112-00 


108-0888-00 
108-0888-00 


Serial/Model Мо. 
ЕН Dscont 


В010100 8020399 
8020400 
В010100 8В020399 
В020400 
В010100 8В020399 
В020400 


ХВ030850 


XB030800 


В010100 8В030789 
В030790 


Mfr 

Name & Description Code Mfr Part Number 
SEMICOND DEVICE:SILICON,400V,1A 80009 152-0066-01 
SEMICOND DEVICE:SILICON,200V,3A 14099 35М2 
SEMICOND DEVICE:SILICON,400V,1A 80009 152-0066-01 
SEMICOND DEVICE:SILICON,200V,3A 14099 35М2 
SEMICOND DEVICE:SILICON,400V,1A 80009 152-0066-01 
SEMICOND DEVICE:SILICON, 200V, ЗА 14099 3SM2 
SEMICOND DEVICE:SILICON, 375V,400MA, SEL 80009 152-0107-03 
SEMICOND DEVICE: SILICON, 375V,400MA, SEL 80009 152-0107-03 
SEMICOND DEVICE: SILICON, 375V,400MA, SEL 80009 152-0107-03 
SEMICOND DEVICE: SILICON, 375V,400MA, SEL 80009 152-0107-03 
SEMICOND DEVICE:SILICON,1500V,10UA 80009 152-0170-00 
SEMICOND DEVICE:SILICON, 1500V, 10UA 80009 152-0170-00 
SEMICOND DEVICE:SILICON, 1500У, 100А 80009 152-0170-00 
SEMICOND DEVICE: SILICON, 1500V,10UA 80009 152-0170-00 
SEMICOND DEVICE:SILICON, 1500У, 100А 80009 152-0170-00 
SEMICOND DEVICE:SILICON, 1500V, 100А 80009 152-0170-00 
SEMICOND DEVICE: SILICON, 30V, 50NA 80009 152-0141-02 
SEMICOND DEVICE:SILICON, 4007 , 750MA 80009 152-0066-00 
SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
SEMICOND DEVICE:SILICON, 30V, 50NA 80009 152-0141-02 
SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
SEMICOND DEVICE:SILICON, 375V,400MA, SEL 80009 152-0107-03 
SEMICOND DEVICE: SILICON, 375V,400MA, SEL 80009 152-0107-03 
SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
(OPTION 5 ONLY) 
SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02 
(OPTION 5 ONLY) 
LAMP,GLOW:LKG LESS THAN 1 NA 08806  C2A-T 
LAMP,GLOW:LKG LESS THAN 1 NA 08806 C2A-T 
LAMP,GLOW:LKG LESS THAN 1 NA 08806  C2A-T 
LT EMITTING DIO:YELLOW,585NM,40MA MAX 50434 5082-4584 
LAMP,CARTRIDGE:14V,0.023A,YELLOW LENS 55292 71326-06 
LT EMITTING DIO:RED,650NM,40MA МАХ 53184  XC209R 
LT EMITTING DIO:RED,650NM, 40MA МАХ 53184  XC209R 
LT EMITTING DIÍO:GREEN,565NM,35A 53184 ХС209С 
LT EMITTING DIO:RED,650NM,40MA MAX 53184  XC209R 
LT EMITTING DIO:RED/GREEN 05464 232 RG 
FUSE,WIRE LEAD:5A,125V,FAST BLOW 75915 275-005 
FUSE , CARTRIDGE: 20A,250V,7 SEC 71400 ABC 20 
(FURNISHED AS A UNIT WITH 119-0443-01) 
FUSE, CARTRIDGE: 20A,250V,7 SEC 71400 ABC 20 
(FURNISHED AS А UNIT WITH 119-0443-01) 
CONNECTOR, RCPT, :5 CONTACT 02660 7-8934 
CONNECTOR, RCPT:5 CONTACT 80009 131-1378-01 
CONNECTOR, RCPT, :4 CONTACT 81312 M43-LRN 
CONNECTOR, ВСРТ, :4 CONTACT 81312 MA43-LRN 
CONN,RCPT,ELEC:FLANGE MT,6 CONT,FEMALE 02660 М53102А 
JACK,TELEPHONE:STD 0.25,5 COND DBL-CL CKT 82389 11413 
JACK,TELEPHONE:STD 0.25,5 COND DBL-CL CKT 82389 11413 
JACK, TELEPHONE: 82389 1128 
JACK, TELEPHONE: 82389 1128 
JACK, TELEPHONE: 82389 1128 
RELAY , ARMATURE: SPDT,6VDC,5A 94696 W65RPCX-1 
COLL,RF: 10MH 80009 108-0888-00 
COIL, RF: 10MH 80009 108-0888-00 
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Tektronix  Serial/Model No. 
СК No. Part No. Eff Dscont 
L1690 119-0950-00 
151759  119-0716-01 
Q116 151-0302-00 
0117 151-0302-00 
0139А,В 151-1049-00 
0154 151-0190-00 
Q207A,B 151-1049-00 
0236 151-1004-00 
0252 151-0190-00 
0255 151-0188-00 
0291 151-0302-00 
0297 151-0301-00 
9333 151-1004-00 
0334 151-0188-00 
0341 151-0188-00 
9360 151-0188-00 
0363 151-0188-00 
0367 151-0342-00 
0373 151-0342-00 
0381 151-0188-00 
0384 151-0508-00 
9392 151-0190-00 
0406 151-0190-00 
Q461A,B 151-1049-00 
0474 151-1004-00 
0491 151-0302-00 
0497 151-0301-00 
0533 151-1004-00 
0534 151-0188-00 
0541 151-0188-00 
0560 151-0188-00 
0563 151-0190-00 
0567 151-0188-00 
0574 151-0188-00 
0582 151-0190-00 
0666 151-0224-00 
0767 151-0224-00 
07257 ----- ----- 
0787 151-0188-00 
0844 151-0224-00 
0955 151-0444-00 
0956 151-0443-00 
0958 151-0444-00 
0959 151-0443-00 
0961 151-0444-00 
0962 151-0443-00 
0964 151-0444-00 
0965 151-0443-00 
0979 151-0190-00 
0982 151-0347-00 
0990 151-0188-00 
0992 151-0188-00 
01003 151-0301-00 
01031 151-0188-00 
01032 151-0190-00 
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Mfr 

Name & Description Code Mfr Part Number 
COIL,TUBE DEFL:CRT YOKE 80009 119-0950-00 
(FURNISHED AS A UNIT W/RT1690) 
LOUDSPEAKER, PM: W/CABLE 80009 119-0716-01 
TRANSISTOR: SILICON, NPN 80009 151-0302-00 
TRANSISTOR: SILICON, NPN 80009 151-0302-00 
TRANSISTOR: SILICON, JFE, N-CHANNEL, DUAL 80009 151-1049-00 
TRANSISTOR:SILICON,NPN 80009 151-0190-00 
TRANSISTOR:SILICON,JFE,N-CHANNEL,DUAL 80009 151-1049-00 
TRANSISTOR:SILICON,JFE,N-CHANNEL 80009 151-1004-00 
TRANSISTOR:SILICON,NPN 80009 151-0190-00 
TRANSISTOR:SILICON,PNP 80009 151-0188-00 
TRANSISTOR:SILICON,NPN 80009 151-0302-00 
TRANSISTOR:SILICON,PNP 04713 2N2907A 
TRANSISTOR:SILICON,JFE,N-CHANNEL 80009 151-1004-00 
TRANSISTOR:SILICON,PNP 80009 151-0188-00 
TRANSISTOR: SILICON, PNP 80009 151-0188-00 
TRANSISTOR: SILICON, PNP 80009 151-0188-00 
TRANSISTOR: SILICON, PNP 80009 151-0188-00 
TRANSISTOR: SILICON, PNP 80009 151-0342-00 
TRANSISTOR: SILICON, PNP 80009 151-0342-00 
TRANSISTOR: SILICON, PNP 80009 151-0188-00 
TRANSISTOR: SILICON, NPN, PROGRAMMABLE 03508 2N6027 
TRANSISTOR: SILICON, NPN 80009 151-0190-00 
TRANSISTOR: SILICON, NPN 80009 151-0190-00 
TRANSISTOR: SILICON, JFE, N-CHANNEL, DUAL 80009 151-1049-00 
TRANSISTOR: SILICON, JFE, N-CHANNEL 80009 151-1004-00 
TRANSISTOR: SILICON, NPN 80009 151-0302-00 
TRANSISTOR: SILICON, PNP 04713 2N2907A 
TRANSISTOR: SILICON, JFE, N-CHANNEL 80009 151-1004-00 
TRANSISTOR:SILICON,PNP 80009 151-0188-00 
TRANSISTOR: SILICON, PNP 80009 151-0188-00 
TRANSISTOR: SILICON, PNP 80009 151-0188-00 
TRANSISTOR: SILICON, NPN 80009 151-0190-00 
TRANSISTOR:SILICON,PNP 80009 151-0188-00 
TRANSISTOR: SILICON, PNP 80009 151-0188-00 
TRANSISTOR: SILICON, NPN 80009 151-0190-00 
TRANSISTOR: SILICON, NPN 80009 151-0224-00 
TRANSISTOR:SILICON,NPN 80009 151-0224-00 
(STANDARD AND OPTION 22 ONLY) 
TRANSISTOR:SILICON,PNP 80009 151-0188-00 
(STANDARD AND OPTION 22 ONLY) 
TRANSISTOR:SILICON,NPN 80009 151-0224-00 
(STANDARD AND OPTION 22 ONLY) 
TRANSISTOR:SILICON,NPN 80009 151-0444-00 
TRANSISTOR: SILICON, PNP 80009 151-0443-00 
TRANSISTOR: SILICON, NPN 80009 151-0444-00 
TRANSISTOR: SILICON, PNP 80009 151-0443-00 
TRANSISTOR:SILICON,NPN 80009 151-0444-00 
TRANSISTOR: SILICON, PNP 80009 151-0443-00 
TRANSISTOR:SILICON,NPN 80009 151-0444-00 
TRANSISTOR:SILICON,PNP 80009 151-0443-00 
TRANSISTOR:SILICON,NPN 80009 151-0190-00 
TRANSISTOR: SILICON, NPN 80009 151-0347-00 
TRANSISTOR: SILICON, PNP 80009 151-0188-00 
TRANSISTOR:SILICON,PNP 80009 151-0188-00 
TRANSISTOR:SILICON,PNP 04713 2М2907А 
TRANSISTOR: SILICON, PNP 80009 151-0188-00 
TRANSISTOR: SILICON, NPN 80009 151-0190-00 
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91033 151-0190-00 TRANSISTOR: SILICON, NPN 80009 151-0190-00 | 
01043 151-0188-00 TRANSISTOR: SILICON, PNP 80009 151-0188-00 
91061 151-0347-00 TRANSISTOR: SILICON, NPN 80009 151-0347-00 
Q1062 151-0347-00 TRANSISTOR: SILICON, NPN 80009 151-0347-00 | 
Q1065 151-0347-00 TRANSISTOR: SILICON, NPN 80009 151-0347-00 
01067 151-0347-00 TRANSISTOR:SILICON,NPN 80009 151-0347-00 
01069 151-0347-00 TRANSISTOR: SILICON, NPN 80009 151-0347-00 1 
01152 151-0508-00 TRANSISTOR:SILICON,NPN,PROGRAMMABLE 03508 2N6027 | 
01551 151-0302-00 TRANSISTOR: SILICON, NPN 80009 151-0302-00 
01571 151-0188-00 TRANSISTOR: SILICON, PNP 80009 151-0188-00 
Q1576 151-0188-00 TRANSISTOR: SILICON, PNP 80009 151-0188-00 
01577 151-0301-00 TRANSISTOR:SILICON,PNP 04713 2N2907A | | 
01594 151-0302-00 TRANSISTOR:SILICON,NPN 80009 151-0302-00 ~ 
01613 151-0190-00 TRANSISTOR:SILICON,NPN 80009 151-0190-00 
01617 151-0190-00 TRANSISTOR: SILICON, NPN 80009 151-0190-00 
01621 151-0188-00 TRANSISTOR: SILICON, PNP 80009 151-0188-00 | 
Q1642 151-0188-00 TRANSISTOR: SILICON, PNP 80009 151-0188-00 | 
01656 151-0190-00 TRANSISTOR: SILICON, NPN 80009 151-0190-00 
01657 151-0190-00 TRANSISTOR: SILICON, NPN 80009 151-0190-00 ы 
01662 151-0347-00 TRANSISTOR:SILICON,NPN 80009 151-0347-00 L 
01663 151-0347-00 TRANSISTOR:SILICON,NPN 80009 151-0347-00 
01664 151-0301-00 TRANSISTOR:SILICON,PNP 04713 2N2907A 
01666 151-0350-00 TRANSISTOR:SILICON,PNP 80009 151-0350-00 | 
01667 151-0407-00 TRANSISTOR: SILICON, NPN 80009 151-0407-00 | 
01672 151-0350-00 TRANSISTOR:SILICON,PNP 80009 151-0350-00 
01673 151-0350-00 TRANSISTOR: SILICON, PNP 80009 151-0350-00 
01674 151-0302-00 TRANSISTOR:SILICON,NPN 80009 151-0302-00 í | 
01676 151-0347-00 TRANSISTOR:SILICON,NPN 80009 151-0347-00 I ‚| 
01677 151-0406-00 TRANSISTOR:SILICON,PNP 80009 151-0406-00 V ы 
01713 151-0188-00 TRANSISTOR:SILICON,PNP 80009 151-0188-00 
Q1714 151-0301-00 TRANSISTOR: SILICON, PNP 04713 2N2907A | 
01758 151-0190-00 TRANSISTOR:SILICON,NPN 80009 151-0190-00 
01759 151-0188-00 TRANSISTOR:SILICON,PNP 80009 151-0188-00 
01776 151-0188-00 TRANSISTOR:SILICON,PNP 80009 151-0188-00 
01793 151-0188-00 TRANSISTOR:SILICON,PNP 80009 151-0188-00 | 
01812 151-0190-00 TRANSISTOR:SILICON,NPN 80009 151-0190-00 L 
Q1842 151-0190-00 TRANSISTOR:SILICON,NPN 80009 151-0190-00 
01843 151-0188-00 TRANSISTOR:SILICON,PNP 80009 151-0188-00 
01852 151-0190-00 TRANSISTOR: SILICON, NPN 80009 151-0190-00 | 
01853 151-0188-00 TRANSISTOR: SILICON, PNP 80009 151-0188-00 | 
01936 151-0190-00 TRANSISTOR: SILICON, NPN 80009 151-0190-00 
01939 151-0188-00 TRANSISTOR:SILICON,PNP 80009 151-0188-00 
01944 151-0134-00 TRANSISTOR:SILICON,PNP 80009 151-0134-00 | 
01945 151-0373-00 TRANSISTOR:SILICON,PNP 80009 151-0373-00 
01966 151-0190-00 TRANSISTOR: SILICON, NPN 80009 151-0190-00 
01967 151-0301-00 TRANSISTOR:SILICON,PNP 04713 2М2907А 
01972 151-0477-00 TRANSISTOR:SILICON,NPN 01295 TIP35A | 
91973 151-0477-00 TRANSISTOR:SILICON,NPN 01295 ТІРЗ5А L 
Q1993 151-0302-00 TRANSISTOR:SILICON,NPN 80009 151-0302-00 
Q2021 151-0301-00 TRANSISTOR:SILICON,PNP 04713 2N2907A : 
Q2029 151-0301-00 TRANSISTOR:SILICON,PNP 04713 2N2907A | 
02049 151-0190-00 TRANSISTOR: SILICON, NPN 80009 151-0190-00 
02051 151-0190-00 TRANSISTOR:SILICON,NPN 80009 151-0190-00 
Q2053 151-0190-00 TRANSISTOR: SILICON, NPN 80009 151-0190-00 
02142 151-0350-00 TRANSISTOR:SILICON,PNP 80009 151-0350-00 | 
02146 151-0188-00 TRANSISTOR:SILICON,PNP 80009 151-0188-00 
Q2212 151-0188-00 TRANSISTOR:SILICON,PNP 80009 151-0188-00 ч ‚ 
BSS m (OPTION 5 ONLY) Қ / 
92232 151-0188-00 TRANSISTOR: 51. 1008, PNP 80009 151-0188-00 | 
Bc аа (OPTION 5 ONLY) 
7-14 REV B, AUG 1979 


E 


Replaceable Electrical Рагіз- 413 
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П Ckt Мо. Part No. ЕН Dscont Name & Description Code Mfr Part Number 
i R112 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
R117 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 СВ1015 
R131 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035 
R135 314-0011-00 RES.,FXD,FILM:10G OHM, 30%,0.5W 01121 EBH1093 
| R136 321-0510-00 RES.,FXD,FILM:2M OHM,1%,0.125W 91637 HFF188G20003F 
a. R139 321-0306-00 RES.,FXD,FILM:15K 0HM,12,0.125W 91637 MFF1816G15001F 
R146 315-0203-00 RES. ,FXD, CMPSN: 20K OHM,5%,0.25W 01121 св2035 
1 R147 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
a R151 321-0378-00 BES.,FXD,FILM:84.5K ОНМ,1%,0.125М 91637 MFF1816G84501F 
R152 322-0222-00 RES.,FXD,FILM:2K OHM,1%,0.25W 75042  CEBTO-2001F 
R153 321-0289-00 RES.,FXD,FILM:10K 0HM,12,0.125W 91637 MFF1816G10001F 
П 8156 321-0318-00 RES.,FXD,FILM:20K OHM,1%,0.125W 91637 MFF1816G20001F 
R157 321-0289-00 RES. ,FXD, FILM: LOK OHM,1%,0.125W 91637 MFF1816G10001F 
R158 321-0378-00 RES. ,FXD, FILM: 84.5K OHM,1%,0.125W 91637 MFF1816G84501F 
R162 315-0103-00 RES. ,FXD,CMPSN: 10К OHM,5%,0.25W 01121 СВ1035 
П R165 314-0011-00 RES. ,FXD,FILM:10G OHM, 30%,0.5W 01121  EBHIO93 
| R166 321-0510-00 RES.,FXD,FILM:2M OHM,1%,0.125W 91637 HFF188G20003F 
R169 321-0306-00 RES.,FXD,FILM:15K OHM,1%,0.125W 91637 MFF1816G15001F 
R179 323-0085-00 RES.,FXD,FILM:75 OHM,1%,0.50W 91637 MFF1226G75ROOF 
П R180 311-1244-00 RES.,VAR,NONWIR:100 OHM, 10%,0.50W 32997 3386Х-Т07-101 
R181 322-0193-00 RES. ,FXD,FILM: 1K OHM,1%,0. 25W 75042  CEBTO-1001F 
R183 315-0163-00 RES. ,FXD,CMPSN: 16K OHM,5%,0.25W 01121 СВ1635 
R186 321-0239-00 RES. ,FXD,FILM:3.01K OHM,1%,0.125W 91637 MFF1816G30100F 
П R187 321-0274-00 RES.,FXD,FILM:6.98K OHM,1%,0.125W 91637 MFF1816G69800F 
| #194 321-0327-00 RES.,FXD,FILM:24.9K OHM,12,0.125W 91637 MFF1816G24901F 
R195 311-1198-00 RES. ,VAR,NONWIR:20K OHM,202,0.5W 01121 E4A203 
m ^^ R197 321-0194-00 RES. ,FXD,FILM:1.02K OHM,1%,0.125W 91637 MFF1816G10200F 
i R199 315-0753-00 RES.,FXD,CMPSN:75K ОНМ,5%,0.25М 01121 СВ7535 
E R200 311-1860-00 RES.,VAR, NONWIR:TRMR, 10K OHM,0.50W 32997 3299X-R27-103 
R203 315-0335-00 RES.,FXD,CMPSN:3.3M OHM,5%,0.25W 01121 СВ3355 
R204 315-0364-00 RES.,FXD,CMPSN:360K 0HM,52,0.25W 01121 СВ3645 
----- ----- (STANDARD AND OPTION 20 ONLY) 
R204 315-0125-00 8010100 58030649 RES.,FXD,CMPSN:1.2M OHM,5%,0.25W 01121 сві255 
TOAST RECS (OPTION 22 ONLY) 
R204 315-0105-00 8030650 RES. ,FXD,CMPSN:1M 0HM,52,0.25W 01121 СВ1055 
П mee ecc (OPTION 22 ONLY) 
R206 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035 
R207 321-0222-00 RES. ,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F 
R208 321-0222-00 RES. ,FXD, FILM: 2K OHM,12,0.125W 91637 MFF1816G20000F 
I R210 311-1524-00 8010100 B030799 RES.,VAR,NONWIR:2OK ОНМ, 107, 14 01121 73A1G040L203U 
R210 311-1995-00 8030800 RES. , VAR, NONWIR: PNL, 20K OHM, 10%, 1W 01121 73A1G032L203U 
R222 315-0513-00 RES. ,FXD,CMPSN: 51K OHM,5%,0.25W 01121 СВ5135 
| 8223 315-0433-00 RES.,FXD,CMPSN:43K 0HM,52,0.25W 01121 CB4335 
} R224 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135 
R226 315-0103-00 RES.,FXD,CMPSN:10K OHM,52,0.25W 01121 СВ1035 
R229 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
R230 315-0512-00 RES.,FXD,CMPSN:5.1K ОНМ,5%,0.25М 01121 СВ5125 
n R231 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 СВ5135 
8236 315-0473-00 — 8010100 8019999 ВЕ5.,ҒХО,СМР5М:47К ОНМ,5%,0.25М 01121 CB4735 
R236 315-0183-00 — 8020000 RES.,FXD,CMPSN:18K OHM,52,0.25W 01121 СВ1835 
R237 315-0204-00 RES.,FXD,CMPSN:200K OHM,5%,0.25W 01121 СВ2045 
} R238 315-0103-00 RES.,FXD,CMPSN:10K ОНМ,52,0.25М 01121 СВ1035 
| R239 315-0513-00 RES.,FXD,CMPSN:51K 0HM,52,0.25W 01121 СВ5135 
R243 315-0103-00 RES.,FXD,CMPSN:10K OHM,52,0.25W 01121 СВ1035 
| R244 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 св5125 
i R246 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035 
ÁN R247 315-0103-00 RES. , FXD, CMPSN: 10K OHM,52,0.25W 01121 СВ1035 
| R249 315-0103-00 RES.,FXD,CMPSN: 10К OHM,5%,0.25W 01121 СВ1035 
M R252 315-0563-00 RES. , FXD, CMPSN: 56K 0HM,52,0.25W 01121 СВ5635 
| R253 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035 
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R256 315-0153-00 RES.,FXD,CMPSN:15K OHM,52,0.25W 01121 СВ1535 
R291 315-0103-00 RES. ,FXD,CMPSN: LOK OHM,5%,0.25W 01121 СВ1035 
R296 321-0289-00 RES. ,FXD, FILM: 10K OHM,12,0.125W 91637 MFF1816G10001F 
R297 321-0289-00 RES. ,FXD, FILM: 10K OHM,12,0.125W 91637 MFF1816G10001F 
R309 315-0203-00 RES. ,FXD,CMPSN: 20K OHM,5%,0.25W 01121 СВ2035 
R311 315-0105-00 RES. ,FXD,CMPSN: 1M OHM,5%,0.25W 01121 СВ1055 
R312 321-0481-00 RES. ,FXD, FILM: 1M OHM, 1%,0.125W 91637 MFF1816G10003F 
R314 315-0104-00 RES. ,FXD,CMPSN: 100K ОНМ,5%,0.25М 01121 CB1045 
R316 315-0104-00 RES.,FXD,CMPSN:100K OHM,52,0.25W 01121 СВ1045 
R317 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 СВ1035 
R321 315-0163-00 RES.,FXD,CMPSN:16K OHM,5%,0.25W 01121 СВ1635 
R323 315-0104-00 RES. ,FXD,CMPSN: 100K OHM, 5%,0.25W 01121 СВ10., 
R324 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 сві025 
R326 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
R327 315-0104-00 RES. ,FXD,CMPSN: 100K ОНМ,5%,0.25М 01121 СВ1045 
R329 315-0333-00 RES.,FXD,CMPSN:33K ОНМ,5%,0.25М 01121 СВ3335 
R331 315-0185-00 RES.,FXD,CMPSN:1.8M OHM,52,0.25W 01121 CB1855 
R333 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
R336 315-0683-00 RES.,FXD,CMPSN:68K 0HM,52,0.25W 01121 СВ6835 
R337 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 СВ5135 
R341 315-0393-00 RES. ,FXD,CMPSN: 39K OHM,5%,0.25W 01121  CB3935 
R342 315-0303-00 RES.,FXD,CMPSN:30K OHM,5%,0.25W 01121 СВ3035 
R343 315-0106-00 RES.,FXD,CMPSN:10M ОНМ,5%,0.25М 01121 СВ1065 
R346 315-0164-00 RES.,FXD,CMPSN:160K OHM,52,0.25W 01121 СВ1645 
R349 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
R356 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
R357 315-0622-00 RES.,FXD,CMPSN:6.2K ОНМ,5%,0.25М 01121 СВ6225 
R358 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 
R359 315-0104-00 RES.,FXD,CMPSN:100K ОНМ,5%,0.25М 01121 СВ1045 
R361 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
R363 315-0105-00 RES.,FXD,CMPSN:1M OHM,5%,0.25W 01121 СВ1055 
----- ----- (STANDARD AND OPTION 20 ONLY) 
R363 315-0135-00 RES.,FXD,CMPSN:1.3M 0HM,52,0.25W 01121 СВ1355 
----- ----- (OPTION 22 ONLY) 
R366 315-0564-00 RES.,FXD,CMPSN:560K 0HM,52,0.25W 01121 CB5645 
R367 315-0364-00 RES.,FXD,CMPSN:360K OHM,5%,0.25W 01121 СВ3645 
R371 315-0684-00 RES.,FXD,CMPSN:680K ОНМ,5%,0.25М 01121 СВ6845 
R373 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,52,0.25W 01121 СВ1035 
R374 315-0105-00 RES. ,FXD,CMPSN: 1M OHM,5%,0.25W 01121 СВ1055 
R378 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 
R379 315-0125-00 RES. ,FXD,CMPSN:1.2M OHM,52,0.25W 01121 СВ1255 
8381 315-0302-00 RES. ,FXD,CMPSN: 3K OHM,52,0.25W 01121 CB3025 
R382 315-0392-00 RES. ,FXD,CMPSN: 3.9K 0HM,52,0.25W 01121 CB3925 
R383 315-0113-00 RES. ,FXD,CMPSN: 11K ОНМ,5%,0.254 01121 СВ1135 
R384 315-0562-00 RES.,FXD,CMPSN:5.6K OHM,52,0.25W 01121 СВ5625 
R387 315-0164-00 RES.,FXD,CMPSN:160K OHM,5%,0.25W 01121 СВ1645 
R391 315-0334-00 RES.,FXD,CMPSN:330K OHM,5%,0.25W 01121 CB3345 
R392 315-0153-00 RES.,FXD,CMPSN:15K ОНМ,5%,0.25М 01121 CB1535 
R405 315-0153-00 RES.,FXD,CMPSN:15K ОНМ,5%,0.254 01121 CB1535 
R406 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 СВ1045 
R407 321-0385-00 RES.,FXD,FILM:100K 0HM,12,0.125W 91637 MFF1816G10002F 
R413 321-0289-00 RES. ,FXD, FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F 
R414 321-0289-00 RES. ,FXD, FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F 
R423 321-0260-00 RES. ,FXD,FILM:4.99K OHM,12,0.125W 91637 MFF1816G49900F 
R424 321-0297-00 RES. ,FXD, FILM: 12.1K OHM,1%,0.125W 91637 МЕРІ816С12101Ғ 
R425 311-1248-00 RES.,VAR,NONWIR:500 OHM,102,0.50W 73138 72X-23-0-501K 
R426 321-0164-00 RES.,FXD,FILM:499 OHM,12,0.125W 91637 MFF1816G499ROF | | 
R427 315-0103-00 RES. ,FXD,CMPSN: 10K OHM ,52,0.25W 01121 СВ1035 N / 
RA29 315-0104-00 RES.,FXD,CMPSN:100K OHM,52,0.25W 01121 СВ1045 
R431 321-0160-00 RES. ,FXD,FILM:453 OHM,1%,0.125W 91637 MFF1816G453ROF 
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R432 321-0160-00 RES. ,FXD,FILM:453 OHM,1%,0.125W 91637 MFF1816G453ROF 
R433 321-0268-00 RES. ,FXD,FILM:6.04K OHM, 1%,0.125W 91637 MFF1816G60400F 
R436 321-0257-00 RES. ,FXD, FILM:4.64K OHM, 1%,0.125W 91637 MFF1816G46400F 
R437 321-0257-00 RES. ,FXD,FILM:4.64K OHM, 1%,0.125W 91637 MFF1816G46400F 
R438 321-0385-00 В010100 8В020291 RES.,FXD,FILM:100K OHM,1%,0.125W 91637 MFF1816G10002F 
RA38 321-0356-00 8В020292 RES. ,FXD, FILM:49.9K OHM,1%,0.125W 91637 MFF1816C49901F 
R439 321-0385-00 8В010100 8020291 RES.,FXD,FILM:100K OHM, 1%,0.125W 91637 MFF1816G10002F 
n R439 321-0356-00 8В020292 RES. ,FXD,FILM:49.9K OHM,12,0.125W 91637 MFF1816G49901F 
! R441 315-0163-00 RES. ,FXD,CMPSN: 16K OHM,52,0.25W 01121 СВ1635 
R446 321-0280-00 RES.,FXD,FILM:8.06K OHM,1%,0.125W 91637 MFF1816G80600F 
R447 321-0222-00 RES.,FXD,FILM:2K OHM,12,0.125W 91637 MFF1816G20000F 
П R449 321-0389-00 8В010100 8019999 RES. ,FXD,FILM:110K OHM,1%,0.125W 91637 MFF1816G11002F 
| R449 321-0360-00 8020000 RES.,FXD,FILM:54.9K OHM,1%,0.125W 91637 MFF1816G54901F 
R450 311-1241-00 8В010100 58019999 RES. ,VAR,NONWIR:100K OHM,10%,0.5W 32997 3386Х-Т07-104 
R450 311-1246-00 В020000 RES. ,VAR,NONWIR: 50K OHM, 10%, 0. 50W 02111 63Х-503-Т602 
! R452 321-0194-00 RES.,FXD,FILM:1.02K OHM,1%,0.125W 91637 MFF1816G10200F 
| R454 315-0753-00 RES. ,FXD,CMPSN: 75K OHM,5%,0. 25W 01121 СВ7535 
R455 311-1860-00 RES. , VAR, NONWIR:TRMR, 10K OHM,0.50W 32997 3299X-R27-103 
R461 321-0222-00 В010100 8В030799 RES.,FXD,FILM:2K 0OHM,12,0.125W 91637 MFF1816G20000F 
П RA61 321-0222-07 RES. ,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C20000B 
|| R462 321-0222-00 8В010100 8030799 RES.,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F 
R462 321-0222-07 RES. ,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C20000B 
R464 315-0103-00 8010100 8020291 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
П R464 315-0512-00 8В020292 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 СВ5125 
| 8465 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 СВ1035 
R466 315-0103-00 8010100 8020291 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
R466 315-0512-00 В020292 RES. ,FXD,CMPSN: 5.1K OHM,5%,0.25W 01121 СВ5125 
E / N R467 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 СВ5125 
Ж R468 315-0103-00 8В010100 8В020291 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 СВ1035 
R468 315-0512-00 8020292 RES. , FXD,CMPSN: 5.1K OHM,5%,0.25W 01121 СВ5125 
8469 315-0103-00 8010100 8020291 RES. ,FXD,CMPSN:10K OHM,52,0.25W 01121 СВ1035 
R469 315-0512-00 8020292 RES. ,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 СВ5125 
: RA70 311-1939-00 RES. ,VAR,NONWIR: PNL, 20K OHM, 20%, 14 01121 OBD 
R473 315-0335-00 RES. ,FXD,CMPSN:3.3M OHM,5%,0.25W 01121 СВ3355 
ехе тент (OPTION 22 ONLY) 
П R473 315-0155-00 RES. ,FXD,CMPSN:1.5M OHM,5%,0.25W 01121 СВ1555 
! FAT a MC rU SE (STANDARD AND OPTION 20 ONLY) 
R474 315-0103-00 RES.,FXD,CMPSN:10K ОНМ,5%,0.25М 01121 СВ1035 
8475 315-0103-00 RES.,FXD,CMPSN:10K OHM,52,0.25W 01121 CB1035 
| R476 315-0204-00 RES.,FXD,CMPSN:200K OHM,52,0.25W 01121 СВ2045 
R477 315-0513-00 RES. ,FXD,CMPSN: 51K OHM,5%,0.25W 01121 СВ5135 
R479 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035 
n R481 315-0512-00 RES. ,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 СВ5125 
% R482 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 СВ1035 
R483 315-0103-00 RES. ,FXD,CMPSN: 10K ОНМ,57,0.25М 01121 СВ1035 
RABA 315-0103-00 RES.,FXD,CMPSN: 10K OHM,52,0.25W 01121 СВ1035 
R491 315-0103-00 RES.,FXD,CMPSN:10K OHM,52,0.25W 01121 СВ1035 
| 8496 321-0289-00 RES.,FXD,FILM:lOK OHM,12,0.125W 91637 MFF1816G10001F 
R497 321-0289-00 RES. ,FXD, FILM: 10K OHM,1%,0.125W 91637 МЕЕ1816С10001Е 
R509 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 СВ1035 
R511 315-0105-00 8010100 8020291 RES. ,FXD,CMPSN:1M OHM,5%,0.25W 01121 СВ1055 
П R511 315-0225-00 8020292 RES. ,FXD,CMPSN:2.2M OHM,5%,0.25W 01121 CB2255 
R512 315-0105-00 В010100 8В020291 RES. ,FXD,CMPSN: 1M ОНМ, 5%,0.254 01121 СВ1055 
R512 315-0225-00 B020292 RES.,FXD,CMPSN:2.2M 0OHM,52,0.25W 01121 СВ2255 
q R514 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
| R516 315-0104-00 RES.,FXD,CMPSN:100K OHM,52,0.25W 01121 СВ1045 
ÁN R517 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,52,0.25W 01121 СВ1035 
8521 315-0163-00 RES.,FXD,CMPSN:16K OHM,52,0.25W 01121 СВ1635 
R523 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 СВ1045 
R524 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,52,0.25W 01121 СВ1025 
t 
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Replaceable Electrical Parts—413 


Name & Description 


Tektronix — Serial/Model No. 
Ckt No. Part No. ЕН Dscont 
R526 315-0104-00 
R527 315-0104-00 
8529 315-0333-00 
R531 315-0185-00 В010100 8030599 
R531 315-0105-00 8030600 
R533 315-0103-00 
R536 315-0683-00 В010100 8030599 
R536 315-0682-00 — 8030600 
8537 315-0513-00 В010100 В030599 
8537 315-0512-00 8В030600 
8541 315-0393-00 
R542 315-0303-00 
R543 315-0106-00 
R546 315-0105-00 
R549 315-0104-00 
8557 315-0623-00 
8558 315-0103-00 
8559 315-0104-00 
R562 315-0104-00 
R563 315-0104-00 
R566 315-0184-00 
8567 315-0135-00 
8567 315-0185-00 
R571 315-0684-00 
8573 315-0103-00 
8574 315-0105-00 
R578 315-0164-00 
R581 315-0334-00 
8582 315-0153-00 
8586 315-0105-00 
8587 315-0105-00 
R588 315-0105-00 
R593 315-0513-00 
R594 315-0513-00 
R611 315-0473-00 
R617 315-0103-00 
R618 315-0563-00 
R619 315-0103-00 
R621 315-0104-00 
R623 315-0105-00 
R624 315-0244-00 
R628 315-0473-00 
R629 315-0473-00 
R635 311-1298-00 
R636 315-0511-00 
R637 315-0183-00 
R639 315-0274-00 
R643 315-0204-00 
R646 315-0104-00 
R647 315-0184-00 
R653 315-0204-00 
R656 315-0184-00 
R657 315-0104-00 
R661 131-0566-00 
R662 315-0153-00 
R666 315-0560-00 
R667 321-0342-00 
R670 315-0332-00 
7-18 


RES.,FXD,CMPSN:100K OHM,5%,0.25W 
RES.,FXD,CMPSN:100K OHM,52,0.25W 
RES.,FXD,CMPSN:33K OHM,5%,0.25W 
RES.,FXD,CMPSN:1.8M OHM,5%,0.25W 
RES.,FXD,CMPSN:1M 0HM,52,0.25W 
RES.,FXD,CMPSN:10K OHM,5%,0.25W 


RES.,FXD,CMPSN:68K OHM,52,0.25W 
RES. ,FXD,CMPSN:6.8K 0HM,52,0.25W 
RES.,FXD,CMPSN:51K OHM,52,0.25W 
RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 
RES.,FXD,CMPSN:39K 0HM,52,0.25W 
RES.,FXD,CMPSN:30K OHM,5%,0.25W 


RES.,FXD,CMPSN:10M OHM,5%,0.25W 
RES.,FXD,CMPSN:1M OHM,5%,0.25W 

RES.,FXD,CMPSN:100K ОНМ,5%,0.25М 
RES.,FXD,CMPSN:62K ОНМ,5%,0.254 
RES. ,FXD,CMPSN: 10K OHM,5%,0. 25W 
RES. ,FXD,CMPSN: 100K OHM,5%,0. 25W 


RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 100K 0HM,52,0.25W 
RES. ,FXD,CMPSN: 180K 0HM,52,0.25W 
RES. ,FXD,CMPSN:1.3M OHM,5%,0.25W 
(OPTION 20 ONLY) 

RES. ,FXD,CMPSN:1.8M OHM,5%,0.25W 
(STANDARD AND OPTION 22 ONLY) 


RES. ,FXD,CMPSN:680K ОНМ,5%,0.25М 
RES. , FXD,CMPSN: 10K OHM,52,0.25W 
RES. ,FXD,CMPSN: 1M OHM,5%,0.25W 

RES. ,FXD,CMPSN: 160K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 330K OHM,5%,0.25W 


RES. ,FXD,CMPSN: 15K ОНМ,5%,0.25М 
RES. ,FXD,CMPSN: 1M OHM,5%,0.25W 
RES. ,FXD,CMPSN: 1M OHM,52,0.25W 
RES. ,FXD,CMPSN: 1M OHM,52,0.25W 
RES. ,FXD,CMPSN: 51K OHM,5%,0. 25W 
RES. ,FXD,CMPSN:51K ОНМ,5%,0.25М 


RES. ,FXD,CMPSN:47K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 56K OHM,5%,0. 25W 
RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 100K ОНМ,5%,0.25М 
RES. ,FXD,CMPSN: 1M OHM,5%,0.25W 


RES. ,FXD,CMPSN: 240K OHM,5%,0.25W 
RES. ,FXD,CMPSN:47K OHM,5%,0.25W 
RES. ,FXD,CMPSN:47K OHM,5%,0.25W 
RES. ,VAR,NONWIR: 10K OHM, 20%,0.50W 
RES. ,FXD,CMPSN:510 OHM, 5%,0. 25W 
RES. , FXD,CMPSN: 18K OHM,5%,0.25W 


RES. ,FXD,CMPSN: 270K OHM,52,0.25W 
RES. ,FXD,CMPSN: 200K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 100K 0HM,52,0.25W 
RES. ,FXD,CMPSN: 180K OHM,52,0.25W 
RES. , FXD,CMPSN: 200K 0HM,52,0.25W 
RES. ,FXD,CMPSN: 180K OHM,5%,0.25W 


RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 


LINK, TERM.CONNE:0.086 DIA X 2.375 INCH L 


RES. ,FXD,CMPSN: 15K OHM,5%,0.25W 
RES. ,FXD,CMPSN:56 OHM,5%,0.25W 
RES. ,FXD,FILM: 35. 7K OHM,1%,0.125W 
RES. ,FXD,CMPSN: 3.3K OHM,5%,0.25W 


Mfr 
Code 


Mfr Part Number 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 


01121 


01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
55210 
01121 
01121 
91637 
01121 


СВ1045 
СВ1045 
CB3335 
CB1855 
CB1055 
CB1035 


CB6835 
CB6825 
CB5135 
CB5125 
CB3935 
CB3035 


CB1065 
CB1055 
CB1045 
CB6235 
CB1035 
CB1045 


CB1045 
CB1045 
CB1845 
CB1355 


CB1855 


CB6845 
СВ1035 
CB1055 
CB1645 
CB3345 


CB1535 
CB1055 
CB1055 
CB1055 
CB5135 
CB5135 


CB4735 
CB1035 
CB5635 
СВ1035 
СВ1045 
СВ1055 


CB2445 
CB4735 
CB4735 
W-7909 
CB5115 
CB1835 


CB2745 
CB2045 
CB1045 
CB1845 
CB2045 
СВ1845 


CB1045 
L-2007-1 
CB1535 

CB5605 
MFF1816G35701F 
CB3325 
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Serial/Model Мо 
ЕН Dscont 


Tektronix 

Ckt No. Part No. 

R671 321-0377-00 
R676 315-0105-00 
R679 315-0104-00 
R686 321-0385-00 
R688 315-0335-00 
R689 321-0807-00 
R690 311-1247-00 
R691 315-0304-00 
R692 315-0125-00 
R696 321-0414-00 
R697 321-0807-00 
R698 321-0720-02 
R702 315-0103-00 
R703 315-0203-00 
R703 315-0243-00 
R704 315-0105-00 
R706 315-0103-00 
R707 315-0125-00 
R709 315-0332-00 
R717 315-0105-00 
R719 315-0104-00 
R721 321-0414-00 
R722 321-0318-00 
R723 321-0356-00 
R736 315-0104-00 
R751 315-0473-00 
R752 321-0356-00 
R753 315-0103-00 
R756 321-0318-00 
R757 321-0318-00 
R765 311-1856-00 
R767 315-0331-00 
R768 321-0373-00 
R769 321-0376-00 
R772 321-0393-00 
R773 315-0621-00 
R774 315-0114-00 
R776 315-0104-00 
R787 315-0331-00 
R789 321-0373-00 
R792 315-0474-00 
R794 315-0104-00 
R796 315-0105-00 
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В010100 8030649 
В030650 


no Name & Description 


Replaceable Electrical Parts—413 


Mfr 


Code Міт Part Number 


RES.,FXD,FILM:82.5K OHM,1%,0.125W 


Le 3RES. ,FXD,CMPSN: 1M OHM,52,0.25W 


RES. ,FXD,CMPSN: 100K 0HM,52,0.25W 
‘RES. ,FXD, FILM: 100K OHM,1%,0.125W 
RES. ,FXD,CMPSN:3.3M OHM,5%,0.25W 
(STANDARD AND OPTION 22 ONLY) 


RES. ,FXD, FILM: 900K OHM,1%,0.125W 
(STANDARD AND OPTION 22 ONLY) 
RES. , VAR, NONWIR: 1M OHM,10%,0.50W 
(STANDARD AND OPTION 22 ONLY) 
RES. ,FXD,CMPSN: 300K OHM,5%,0.25W 


‚ (STANDARD AND OPTION 22 ONLY) 


RES. ,FXD,CMPSN:1.2M OHM,5%,0.25W 
RES. ,FXD, FILM: 200K OHM,1%,0.125W 
(STANDARD ONLY) 

RES. ,FXD,FILM:900K OHM,1%,0.125W 
RES. ,FXD,FILM:60K OHM,0.5%,0.125W 
RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 


RES. ,FXD,CMPSN: 20K 0HM,52,0.25W 
RES. ,FXD, CMPSN: 24K 0HM,52,0.25W 
RES. ,FXD,CMPSN: 1M OHM,5%,0. 25W 

RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 
RES.,FXD,CMPSN:1.2M OHM,5%,0.25W 
RES. ,FXD,CMPSN: 3.3K OHM,52,0.25W 


RES. ,FXD,CMPSN: 1M 0HM,52,0.25W 
RES. , FXD,CMPSN: 100K OHM,5%,0.25W 
RES. ,FXD, FILM: 200K OHM,1%,0.125W 
RES. ,FXD,FILM:20K OHM, 1%,0.125W 
RES. ,FXD,FILM:49.9K OHM,12,0.125W 
RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 


RES. ,FXD,CMPSN:47K ОНМ,5%,0.25М 
RES. ,FXD,FILM:49.9K OHM,1%,0.125W 
RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 
RES. ,FXD, FILM: 20K OHM,1%,0.125W 
RES. ,FXD, FILM: 20K OHM,1%,0.125W 


RES. ,VAR, NONWIR:PNL,2.5M OHM,1W,4PST 


(FURNISHED AS A UNIT WITH 5765) 


RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 
(STANDARD AND OPTION 22 ONLY) 
RES. ,FXD,FILM:75K OHM, 1%,0.125W 
(STANDARD AND OPTION 22 ONLY) 
RES. , FXD, FILM: 80. 6K OHM,1%,0.125W 
(STANDARD AND OPTION 22 ONLY) 


RES. ,FXD, FILM: 121K OHM,1%,0.125W 
(STANDARD AND OPTION 22 ONLY) 
RES. ,FXD,CMPSN: 620 OHM,5%,0.25W 
(STANDARD AND OPTION 22 ONLY) 
RES. ,FXD,CMPSN: 110K OHM,5%,0.25W 
(STANDARD AND OPTION 22 ONLY) 


RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 
(STANDARD AND OPTION 22 ONLY) 
RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 
(STANDARD AND OPTION 22 ONLY) 
RES. ,FXD,FILM: 75K OHM, 1%,0.125W 
(STANDARD AND OPTION 22 ONLY) 


RES. ,FXD,CMPSN:470K OHM,5%,0.25W 
(STANDARD AND OPTION 22 ONLY) 
RES. ,FXD, CMPSN: 100K OHM, 5%, 0. 25W 
(STANDARD AND OPTION 22 ONLY) 
RES. ,FXD, CMPSN: 1M OHM, 5%,0.25W 
(STANDARD AND OPTION 22 ONLY) 


МЕЕ1816682501Ғ 
СВ1055 
СВ1045 
MFF1816G10002F 
CB3355 


91637 
01121 
01121 
91637 
01121 


91637 HFF1104F90002F 


73138 72Х-35-0-105К 


01121 СВ3045 


01121 
91637 


CB1255 
MFF1816G20002F 


91637 
91637 
01121 


HFF1104F90002F 
MFF1816D60001D 
CB1035 


01121 
01121 
01121 
01121 
01121 
01121 


CB2035 
CB2435 
CB1055 
CB1035 
CB1255 
CB3325 


01121 
01121 
91637 
91637 
91637 
01121 


СВ1055 
СВ1045 
MFF1816G20002F 
MFF1816G20001F 
MFF1816G49901F 
CB1045 


01121 
91637 
01121 
91637 
91637 
01121 


CB4735 
MFF1816G49901F 
СВ1035 
MFF1816G20001F 
MFF1816G20001F 
14M352 


01121 СВ3315 


91637 MFF1816G75001F 


91637 MFF1816G80601F 


91637 MFF1816G12102F 


01121 СВ6215 


01121 СВ1145 


01121 СВ1045 


01121 CB3315 


91637  MFF1816G75001F 


01121 CB4745 


01121 СВ1045 


01121 СВ1055 
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Replaceable Electrical Parts—413 


Tektronix  Serial/Model No. Mfr 

Ckt No. Part No. ЕН Dscont Name & Description Code Міт Part Number 

R797 315-0364-00 RES.,FXD,CMPSN:360K OHM,5%,0.25W 01121 CB3645 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R806 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 СВ4705 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R807 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 СВ4705 

R807 ----- ----- (STANDARD AND OPTION 22 ONLY) 

R808 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 СВ4705 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R809 315-0470-00 RES.,FXD,CMPSN:47 OHM,52,0.25W 01121 СВ4705 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R817 321-0396-00 RES.,FXD,FILM:130K OHM,1%,0.125W 91637 MFF1816G13002F 

R817 ----- ----- (STANDARD AND OPTION 22 ONLY) 

R819 321-0408-00 RES.,FXD,FILM:174K OHM,1%,0.125W 91637 MFF1816G17402F 

R819 ----- ----- (STANDARD AND OPTION 22 ONLY) 

R821 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R822 315-0106-00 RES. ,FXD,CMPSN: 10M OHM,5%,0.25W 01121 СВ1065 

R822 ----- ----- (STANDARD AND OPTION 22 ONLY) 

R826 321-0618-00 RES.,FXD,FILM:250K OHM,1%,0.125W 91637 MFF1816G25002F 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R827 321-0350-00 RES.,FXD,FILM:43.2K OHM,1%,0.125W 91637  MFF1816G43201F 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R831 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 

R83) ----- ----- (STANDARD AND OPTION 22 ONLY) 

R836 321-0618-00 RES.,FXD,FILM:250K OHM,12,0.125W 91637 MFF1816G25002F 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R837 321-0289-00 RES.,FXD,FILM:10K OHM,12,0.125W 91637 MFF1816G10001F 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R841 315-0393-00 RES. ,FXD,CMPSN: 39K OHM,5%,0.25W 01121 СВ3935 

ВВА] ----- ----- (STANDARD AND OPTION 22 ONLY) 

R842 315-0623-00 RES.,FXD,CMPSN:62K OHM,5%,0.25W 01121 СВ6235 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R844 315-0225-00 RES.,FXD,CMPSN:2.2M OHM,5%,0.25W 01121 СВ2255 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R846 315-0334-00 RES.,FXD,CMPSN:330K 0HM,52,0.25W 01121 CB3345 

R846 |  ----- ----- (STANDARD AND OPTION 22 ONLY) 

R851 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R852 321-0385-00 RES.,FXD,FILM:100K OHM,1%,0.125W 91637 MFF1816G10002F 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R854 321-0385-00 RES.,FXD,FILM:100K OHM,1%,0.125W 91637 MFF1816G10002F 

R854 1 ----- ----- (STANDARD AND OPTION 22 ONLY) 

R857 321-0720-07 RES.,FXD,FILM:60K OHM,0.1%,0.125W 91637 MFF1816C60001B 
----- ----- (OPTION 22 ONLY) 

R857 321-0685-07 RES.,FXD,FILM:30K OHM,0.12,0.125W 91637 MFF1816C30001B 
тен (STANDARD ONLY) 

R858 321-0720-07 RES.,FXD,FILM:60K OHM,0.1%,0.125W 91637 MFF1816C60001B 

R858 ----- ----- (OPTION 22 ONLY) 

R858 321-0685-07 RES.,FXD,FILM:30K OHM,0.12,0.125W 91637 MFF1816C300018 
----- ----- (STANDARD ONLY) 

R859 321-0685-07 RES.,FXD,FILM:30K OHM,0.1%,0.125W 91637 MFF1816C30001B 
----- ----- (OPTION 22 ONLY) 

R859 321-0603-07 RES.,FXD,FILM:15K OHM,0.12,0.125W 91637 MFF1816C15001B 

R859 ----- ----- (STANDARD ONLY) 

R862 321-0389-00 RES.,FXD,FILM:110K OHM,12,0.125W 91637 MFF1816GC11002F 
----- ----- (STANDARD AND OPTION 22 ONLY) 

R864 321-0338-00 RES. , FXD, FILM: 32.4K OHM,1%,0.125W 91637 MFF1816G32401F 
CULA ETT (STANDARD AND OPTION 22 ONLY) 

R865 311-1198-00 RES.,VAR,NONWIR:20K OHM,202,0.5W 01121 Е4А203 
mc eei (STANDARD AND OPTION 22 ONLY) 

7-20 НЕУВ, АЈД 1979 


x 


| 


Е. T Біле 


CZ 


C 


-— 


С 


г 


I 


[ 


C ( Ба 


2222 


ug 


eun 


рда 


а 


um 


ыз 


а 


x3 


- 


-z 222 


- 


-J cee, —1 


з 


a 


2 


Ckt No. 


R866 
R871 
R874 


R874 
R876 


R877 


R881 


8881 
R882 


R882 


R883 
R883 


R884 


R886 


R906 
R907 
R909 


R910 
R911 
R920 
R921 
R924 
R926 


R927 
R928 
R929 
R930 
R933 
R936 


R952 
R955 
R957 
R958 
R960 
R961 


R963 
R964 
R966 
R968 
R969 
R974 


R976 
R978 
R979 
R982 
R990 
R991 


Tektronix 
Part No 


Serial/Model No. 


Eff Dscont 


Replaceable Electrical Parts—413 


Name & Description 


311-1949-00 


307-0509-00 
315-0105-00 
321-0222-09 


311-1861-00 
321-0201-09 
311-1860-00 
315-0122-00 
315-0103-00 
321-0193-07 


321-0193-07 
321-0193-07 
321-0193-07 
315-0102-00 
315-0105-00 
315-0513-00 


315-0103-00 
315-0103-00 
315-0153-00 
315-0103-00 
315-0153-00 
315-0103-00 


315-0153-00 
315-0103-00 
315-0153-00 
315-0275-00 
315-0275-00 
315-0562-00 


307-0508-00 
315-0433-00 
315-0433-00 
315-0103-00 
315-0103-00 
315-0203-00 
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XB030700 


RES. ,VAR, NONWIR: 100K OHM, 20%, 1W 
(OPTION 2 ONLY) 

RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 
(STANDARD AND OPTION 22 ONLY) 
RES. , FXD,CMPSN: 820 0HM,52,0.25W 


(STANDARD AND OPTION 22 ONLY) 

RES. ,FXD,FILM:56.2K OHM,1%,0.125W 
(STANDARD AND OPTION 22 ONLY) 

RES. , FXD,FILM:56.2K OHM,1%,0.125W 
(STANDARD AND OPTION 22 ONLY) 

LINK, TERM.CONNE:0.086 DIA X 2.375 INCH L 
(OPTION 22 ONLY) 


RES. ,FXD, FILM: 10K OHM,0.1%,0.125W 
(STANDARD ONLY) 

RES. , FXD,FILM:6.667K OHM,0.1%,0.125W 
(OPTION 22 ONLY) 

RES. , FXD, FILM: 23.32K 0HM,0.52,0.125W 
(STANDARD ONLY) 


RES. ,FXD,FILM:40K OHM,0.12,0.125W 
(OPTION 22 ONLY) 

RES. ,FXD, FILM: 90K OHM,0.1%,0.125W 
(STANDARD ONLY) 

RES. ,FXD, FILM: 10K OHM,0.1%,0.125W 
(STANDARD AND OPTION 22 ONLY) 


RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 
(STANDARD AND OPTION 22 ONLY) 

RES NTWK,FXD FI:7,100K OHM, 5% 
RES.,FXD,CMPSN:1M 0HM,52,0.25W 
RES.,FXD,FILM:2.00K OHM,1%,0.125W 


RES. VAR, NONWIR:TRMR, 1K OHM,0.50W 
RES. ,FXD, FILM: 1.21K OHM,1%,0.125W 
RES. ,VAR,NONWIR: ТЕМЕ, 10K OHM,0.50W 
RES. ,FXD,CMPSN:1.2K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 
RES. ,FXD, FILM: 1K OHM,0.1%,0.125W 


RES. ,FXD, FILM: 1K OHM,0.1%,0.125W 
RES. ,FXD, FILM: 1K OHM,0.12,0.125W 
RES. ,FXD, FILM: 1K OHM,0.1%,0.125W 
RES. ,FXD,CMPSN: 1K ОНМ,5%,0.25М 
RES. , FXD,CMPSN: 1M OHM,52,0.25W 
RES. ,FXD, CMPSN:51K OHM,52,0.25W 


RES. ,FXD,CMPSN: 10K OHM,5%,0. 254 
RES. ,FXD,CMPSN: LOK ОНМ,5%,0.25М 
RES. ,FXD,CMPSN: 15K OHM,5%,0.25W 
RES, ,FXD,CMPSN: 10K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 15K 0HM,52,0.25W 
RES. ,FXD,CMPSN: 10K 0HM,52,0.25W 


RES. ,FXD,CMPSN: 15K 0HM,52,0.25W 
RES. ,FXD,CMPSN: 10K 0HM,52,0.25W 
RES. ,FXD,CMPSN: 15K OHM,5%,0.25W 
RES. ,FXD,CMPSN:2.7M OHM, 5%,0. 25W 
RES. ,FXD,CMPSN:2.7M OHM,5%,0.25W 
RES. ,FXD,CMPSN:5.6K OHM, 5%,0.25W 


RES NTWK,FXD FI:15,1M OHM,5%,1.125W 
RES. ,FXD,CMPSN: 43K OHM,5%,0.25W 
RES. , FXD,CMPSN: 43K OHM,52,0.25W 
RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 10K OHM, 5%,0.254 
RES. ,FXD,CMPSN: 20K OHM,5%,0.25W 


Mfr 
Code 


Mfr Part Number 


01121 
01121 


01121 


91637 
91637 


55210 


91637 
91637 


91637 


91637 
91637 


91637 


01121 


01121 
01121 
91637 


32997 
24546 
32997 
01121 
01121 
91637 


91637 
91637 
91637 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


овр 


CB1025 


CB8215 


MFF1816G56201F 


MFF1816G56201F 


L-2007-1 


MFF1816C10001B 


CMF1102166G66670B 


MFF18166C23321D 


MFF1816C40001B 
MFF1816C90001B 


MFF1816C10001B 


CB1035 


208A104 
CB1055 
MFF1816C20000F 


3299X-R270102 
NE55E1211F 
3299X-R27-103 
СВ1225 

СВ1035 
MFF1816C10000B 


MFF1816C10000B 
МЕР1816С100008 
МЕР1816С100008 
CB1025 
CB1055 
CB5135 


CB1035 
CB1035 
CB1535 
CB1035 
CB1535 
CB1035 


CB1535 
CB1035 
CB1535 
CB2755 
CB2755 
CB5625 


316A105 
CB4335 
CB4335 
CB1035 
CB1035 
CB2035 
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Replaceable Electrical Ра 5—413 


Dscont 


Name & Description 


RES.,FXD,CMPSN:10K OHM,52,0.25W 
RES.,FXD,CMPSN:20K OHM,52,0.25W 
RES.,FXD,CMPSN:3.9K OHM,52,0.25W 
RES.,FXD,CMPSN:1.2K OHM,5%,0.25W 
RES.,FXD,FILM:5K OHM,0.25%,0.125W 
RES.,FXD,FILM:12K OHM,0.25%,0.125W 


RES.,FXD,CMPSN:10 OHM,5%,0.25W 
RES.,FXD,CMPSN:10M OHM,5%,0.25W 
RES.,FXD,CMPSN:10M OHM,5%,0.25W 
RES.,FXD,CMPSN:300K OHM,5%,0.25W 
RES.,FXD,CMPSN:3K OHM,5%,0.25W 
RES.,FXD,CMPSN: 10K OHM,5%,0.25W 


RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 75K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 36K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 20K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 1M ОНМ,5%,0.25М 


RES. ,FXD,CMPSN: 1M OHM,52,0.25W 
RES. ,FXD,CMPSN: 1M OHM,5%,0.25W 
RES. ,FXD,CMPSN: 1M OHM, 5%,0.25W 
RES. ,FXD,CMPSN: 24K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 13K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 


RES. ,FXD,CMPSN: 1M OHM, 5%,0.25W 
RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 1M OHM,5%,0.25W 
RES. ,FXD,CMPSN: 24K OHM, 5%,0.25W 
RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 
RES. ,FXD, FILM: 3, 32К OHM,1%,0.125W 


RES. ,FXD,FILM:4.42K OHM,1%,0.125W 
RES. ,FXD, FILM:6.34K OHM,1%,0.125W 
RES. ,FXD,CMPSN:3.3M OHM, 5%,0.25W 

RES. ,FXD,CMPSN: 100K ОНМ, 57,0. 250 

RES NTWK,FXD FI:7,100K OHM,5% 


Tektronix | Serial/Model No. 

Ckt No. Part No. ЕН 
#992 315-0103-00 
8993 315-0203-00 
81001 315-0392-00 
#1002 315-0122-00 
#1003 321-0816-03 
#1004 321-1296-03 
#1006 315-0100-00 
81011 315-0106-00 
#1013 315-0106-00 
#1016 315-0304-00 
R1031 315-0302-00 
#1032 315-0103-00 
#1033 315-0103-00 
#1038 315-0753-00 
#1039 315-0363-00 
#1042 315-0203-00 
#1043 315-0103-00 
#1051 315-0105-00 
#1052 315-0105-00 
#1053 315-0105-00 
#1054 315-0105-00 
#1061 315-0243-00 
#1062 315-0133-00 
#1065 315-0103-00 
#1066 315-0105-00 
R1067 315-0103-00 
R1068 315-0105-00 
R1069 315-0243-00 
R1121 315-0103-00 
#1122 321-0243-00 
#1123 321-0255-00 
R1124 321-0270-00 
#1126 315-0335-00 
#1127 315-0104-00 
#1133 307-0509-00 
#1151 315-0684-00 
#1152 315-0102-00 
#1153 315-0103-00 
#1154 315-0623-00 
#1161 315-0104-00 
#1162 315-0104-00 
#1163 315-0104-00 
R1164 315-0104-00 
R1179 315-0103-00 
R1201 315-0103-00 
R1202 315-0103-00 
R1203 315-0104-00 
R1206 315-0103-00 
R1207 315-0103-00 
R1209 315-0104-00 
R1211 315-0114-00 
R1212 315-0103-00 
7-22 


RES. , FXD,CMPSN: 


RES. , FXD, CMPSN: 
RES. , FXD,CMPSN: 
RES. ,FXD, CMPSN: 
RES. ,FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD,CMPSN: 


RES. , FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD,CMPSN: 


680K 0HM,52,0.25W 


1K OHM,52,0.25W 

10K OHM,5%,0.25W 
62K OHM,5%,0.25W 
100K OHM,5%,0.25W 
100K OWM,5%,0.25W 
100K OHM,5%,0.25W 


100K OHM,52,0.25W 
10K 0HM,52,0.25W 
10K 0HM,52,0.25W 


(STANDARD AND OPTION 22 ONLY) 


RES. ,FXD, CMPSN: 


10K OHM,5%,0.25W 


(STANDARD AND OPTION 22 ONLY) 


RES. ,FXD,CMPSN: 


100K OHM,5%,0.25W 


(STANDARD AND OPTION 22 ONLY) 


RES. , FXD, CMPSN: 


10K OHM,5%,0.25W 


(STANDARD AND OPTION 22 ONLY) 


RES. ,FXD,CMPSN: 


10K ОНМ,5%,0.25М 


(STANDARD AND OPTION 22 ONLY) 


RES. ,FXD,CMPSN: 


100K OHM,5%,0.25W 


(STANDARD AND OPTION 22 ONLY) 


RES. , FXD, CMPSN: 


110K OHM,52,0.25W 


(STANDARD AND OPTION 22 ONLY) 


RES. ,FXD,CMPSN: 


10K OHM,5%,0.25W 


(STANDARD AND OPTION 22 ONLY) 


Mfr 
Code 


Mfr Part Number 


01121 
01121 
01121 
01121 
91637 
91637 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
91637 


91637 
91637 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 
01121 
01121 
01121 


01121 


01121 
01121 


01121 


01121 
01121 


01121 


СВ1035 
CB2035 
CB3925 
CB1225 
MFF1816D50000C 
MFF1816D12001C 


CB1005 
СВ1065 
СВ1065 
CB3045 
CB3025 
CB1035 


СВ1035 
СВ7535 
CB3635 
CB2035 
CB1035 
СВ1055 


CB1055 
CB1055 
CB1055 
CB2435 
CB1335 
CB1035 


CB1055 
CB1035 
CB1055 
CB2435 
CB1035 
MFF1816G33200F 


MFF1816G44200F 
MFF1816663400F 
CB3355 

CB1045 

208A104 

CB6845 


CB1025 
CB1035 
CB6235 
CB1045 
СВ1045 
СВ1045 
CB1045 
CB1035 
CB1035 


CB1035 


CB1045 
CB1035 


CB1035 


CB1045 
СВ1145 


CB1035 
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Replaceable Electrical Рагіз- 413 


Tektronix  Serial/Model No. Mfr 
СК No. Part No. Eff Dscont Name & Description Code Міт Part Number 
R1213 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 

----- ----- (STANDARD AND OPTION 22 ONLY) 
R1216 315-0114-00 RES.,FXD,CMPSN:110K OHM,5%,0.25W 01121 СВ1145 

----- ----- (STANDARD AND OPTION 22 ONLY) 
R1221 321-0993-07 RES. ,FXD,FILM:90K OHM,0.1%,0.125W 91637 MFF1816C90001B 
#1222 321-0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637 MFF1816C10001B 
R1236 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 

----- ----- (STANDARD AND OPTION 22 ONLY) 
R1237 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 

----- ----- (STANDARD AND OPTION 22 ONLY) 
R1239 315-0114-00 RES.,FXD,CMPSN:110K OHM,5%,0.25W 01121 СВ1145 

----- ----- (STANDARD AND OPTION 22 ONLY) 
R1242 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 

----- ----- (STANDARD AND OPTION 22 ONLY) 
R1243 315-0275-00 RES.,FXD,CMPSN:2.7M OHM,5%,0.25W 01121 СВ2755 

----- ----- (STANDARD AND OPTION 22 ONLY) 
R1246 315-0103-00 RES.,FXD,CMPSN:10K ОНМ,5%,0. 257 01121 СВ1035 

----- ----- (STANDARD AND OPTION 22 ONLY) 
R1247 315-0275-00 RES.,FXD,CMPSN:2.7M OHM,5%,0.25W 01121 СВ2755 

----- ----- (STANDARD AND OPTION 22 ONLY) 
R1256 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035 

----- ----- (STANDARD AND OPTION 22 ONLY) 
R1257 315-0104-00 RES.,FXD,CMPSN:100K ОНМ,5%,0.25М 01121 СВ1045 

----- ----- (STANDARD AND OPTION 22 ONLY) 
R1259 315-0114-00 RES.,FXD,CMPSN:110K OHM,5%,0.25W 01121 СВ1145 

----- ----- (STANDARD AND OPTION 22 ONLY) 
R1311 315-0104-00 RES.,FXD,CMPSN:100K 0HM,52,0.25W 01121 СВ1045 
R1312 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
В1314 321-0437-00 RES.,FXD,FILM:348K OHM,1%,0.125W 91637 MFF1816G34802F 
R1315 311-1945-00 RES.,VAR,NONWIR:200K OHM,10%,0.50W 73138 68-12-0 
R1321 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
R1322 321-0414-03 RES.,FXD,FILM:200K 0HM,0.252,0.125W 24546 МС55С2003С 
R1323 321-0414-03 RES.,FXD,FILM:200K OHM,0.25%,0.125W 24546 | NC55C2003C 
R1326 315-0304-00 RES.,FXD,CMPSN:300K OHM,5%,0.25W 01121 СВ3045 
#1332 315-0823-00 RES.,FXD,CMPSN:82K 0HM,52,0.25W 01121 CB8235 
R1333 321-0414-03 RES.,FXD,FILM:200K OHM,0.25%,0.125W 24546 МС55С2003С 
R1334 321-0644-00 RES.,FXD,FILM:100K OHM,0.25%,0.125W 91637 МЕЕ1816С10002С 
R1336 315-0103-00 RES.,FXD,CMPSN:10K 0HM,52,0.25W 01121 CB1035 
R1337 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
R1338 315-0114-00 RES.,FXD,CMPSN:110K OHM,5%,0.25W 01121 сві145 
R1341 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
R1342 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
R1344 321-0434-00 RES. ,FXD, FILM: 324K OHM,1%,0.125W 91637 MFF1816G32402F 
R1345 311-1945-00 RES. ,VAR, NONWIR: 200K OHM,10%,0.50W 73138 68-12-0 
R1351 315-0104-00 RES. ,FXD,CMPSN: 100K 0HM,52,0.25W 01121 СВ1045 
#1352 321-0414-03 RES.,FXD,FILM:200K OHM,0.25%,0.125W 24546 МС55С2003С 
R1353 321-0414-03 RES.,FXD,FILM:200K 0HM,0.252,0.125W 24546 МС55С2003С 
R1356 315-0304-00 RES.,FXD,CMPSN:300K OHM,5%,0.25W 01121 СВ3045 
R1362 315-0433-00 RES.,FXD,CMPSN:43K OHM,5%,0.25W 01121 CB4335 
R1363 321-0414-03 RES.,FXD,FILM:200K OHM,0.25%,0.125W 24546 МС55С2003С 
R1364 321-0756-03 RES. ,FXD, FILM: 50K OHM,0.252,0.125W 91637 MFF1816D50001C 
R1366 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
R1367 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
R1368 315-0114-00 RES.,FXD,CMPSN:110K OHM,5%,0.25W 01121 CBll45 
R1403 321-1296-07 RES.,FXD,FILM:12K OHM,0.12,0.125W 91637 MFF1816C120018 
#1404 321-1682-07 RES.,FXD,FILM:5.7K OHM,0.1%,0.125W 91637 MFF1816C570008 
R1406 321-0245-00 RES.,FXD,FILM:3.48K OHM,1%,0.125W 91637 MFF1816G34800F 
R1408 321-0193-07 RES.,FXD,FILM:IK OHM,0.1%,0.125W 91637 MFF1816C100008 
R1409 321-0191-09 RES.,FXD,FILM:953 OHM,1%,0.125W 24546 МЕ55Е9530Ғ 
R1412 315-0123-00 RES.,FXD,CMPSN:12K OHM,5%,0.25W 01121 сві235 
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7-23 


Replaceable Electrical Parts—413 


Name & Description 


Tektronix Serial/Model Мо. 

Ckt No. Part No. 
R1413 315-0244-00 
R1417 321-0137-00 
R1418 321-0168-00 
#1419 321-0190-00 
81424 321-0202-09 
#1425 311-1036-00 
#1426 321-0171-09 
#1427 311-1175-00 
R1428 321-0641-07 
R1429 321-0193-07 
R1434 321-0202-09 
R1435 311-1944-00 
R1436 321-0249-09 
R1439 321-0240-00 
R1442 321-0193-07 
R1443 321-0193-07 
R1445 311-1943-00 
R1446 321-0193-07 
R1447 321-0193-07 
R1463 321-1296-07 
R1464 321-1682-07 
R1466 321-0245-00 
R1468 321-0193-07 
R1469 321-0191-09 
#1472 315-0123-00 
R1473 315-0244-00 
R1477 321-0137-00 
R1478 321-0168-00 
R1479 321-0190-00 
81484 321-0202-09 
#1485 311-1036-00 
#1486 321-0171-09 
#1487 311-1175-00 
R1488 321-0641-07 
R1489 321-0193-07 
R1505 311-1865-00 
R1506 321-0189-00 
R1507 321-0211-00 
#1511 321-0828-03 
#1512 321-0828-03 
81512 321-0609-07 
R1513 321-1296-03 
R1515 311-1866-00 
R1516 321-0189-00 
#1517 321-0211-00 
R1522 315-0125-00 
R1523 315-0104-00 
R1531 315-0104-00 
R1532 315-0104-00 
R1533 315-0104-00 
#1536 315-0102-00 
#1537 315-0184-00 
81537 315-0104-00 
#1543 315-0125-00 
7-24 


RES.,FXD,CMPSN:240K OHM,5%,0.25W 
RES.,FXD,FILM:261 OHM,1%,0.125W 
RES.,FXD,FILM:549 OHM,1%,0.125W 
RES.,FXD,FILM:931 OHM,1%,0.125W 
RES. ,FXD,FILM:1.24K OHM,1%,0.125W 
RES.,VAR,NONWIR:TRMR,200 OHM,0.5W 


RES.,FXD,FILM:590 OHM,1%,0.125W 
RES.,VAR,NONWIR:100 OHM,107,0.50W 
RES.,FXD,FILM:1.8K OHM,0.1%,0.125W 
RES.,FXD,FILM:1K OHM,0.12,0.125W 
RES.,FXD,FILM:1.24K OHM,1%,0.125W 
RES.,VAR,NONWIR:lK OHM,10%,0.50W 


RES.,FXD,FILM:3.83K OHM,1%,0.125W 
RES. ,FXD, FILM: 3.09K 0HM,12,0.125W 
RES. ,FXD, FILM: IK OHM,0.1%,0.125W 
RES. ,FXD, FILM: 1K OHM,0.1%,0.125W 
RES. ,VAR, NONWIR: 10K OHM, 10%, 0.50W 
RES. ,FXD,FILM:1K OHM,0.1%,0.125W 


RES. ,FXD, FILM: 1K OHM,0.1%,0.125W 
RES. ,FXD,FILM:12K OHM,0.1%,0.125W 
RES. ,FXD,FILM:5.7K OHM,0.1%,0.125W 
RES. ,FXD, FILM: 3.48K OHM,1%,0.125W 
RES. ,FXD, FILM: 1K OHM,0.1%,0.125W 
RES. ,FXD,FILM:953 OHM,1%,0.125W 


RES. ,FXD,CMPSN: 12K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 240K OHM,5%,0. 25W 
RES. ,FXD,FILM:261 OHM,12,0.125W 
RES. ,PXD, FILM: 549 OHM,17,0.125W 
RES.,FXD,FILM:931 OHM,12,0.125W 
RES.,FXD,FILM:1.24K OHM,1%,0.125W 


RES.,VAR,NONWIR:TRMR,200 OHM,0.5W 
RES.,FXD,FILM:590 OHM,12,0.125W 
RES.,VAR,NONWIR:100 OHM,102,0.50W 
RES.,FXD,FILM:1.8K OHM,0.17,0.125W 
RES. ,FXD, FILM: 1K OHM,0.1%,0.125W 
RES. ,VAR,NONWIR: PNL,50K OHM, 1W,4PST 
(FURNISHED AS A UNIT WITH 51505) 


RES. ,FXD,FILM:909 OHM,1%,0.125W 
RES. ,FXD,FILM:1.54K OHM,1%,0.125W 
RES. ,FXD,FILM:2.4K 0HM,0.252,0.125W 
RES. , FXD, FILM: 2.4K OHM,0.25%,0.125W 
(STANDARD AND OPTION 20 ONLY) 


RES. ,FXD,FILM:480 OHM,0.1%,0.125W 
(OPTION 22 ONLY) 

RES. ,FXD,FILM:12K OHM,0.25%,0.125W 
RES. ,VAR,NONWIR: PNL, 50K OHM, 1W 
(FURNISHED AS A UNIT WITH S1515) 
RES. ,FXD,FILM:909 0HM,12,0.125W 


RES. ,FXD, FILM: 1.54K OHM,1%,0.125W 
RES.,FXD,CMPSN:1.2M OHM,5%,0.25W 
RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 100K ОНМ,5%,0.25М 
RES. , FXD,CMPSN: 100K 0HM,52,0.25W 
RES. ,FXD,CMPSN: 100K 0HM,52,0.25W 


RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 180K ОНМ,5%,0.25М 
(STANDARD AND OPTION 20 ONLY) 
RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 
(OPTION 22 ONLY) 

RES. ,FXD,CMPSN:1.2M 0HM,52,0.25W 


Mfr 
Code 


01121 
91637 
91637 
91637 
91637 
73138 


91637 
73138 
91637 
91637 
91637 
32997 


91637 
91637 
91637 
91637 
73138 
91637 


91637 
91637 
91637 
91637 
91637 
24546 


01121 
01121 
91637 
91637 
91637 
91637 


73138 
91637 
73138 
91637 
91637 
01121 


91637 
91637 
91637 
91637 


91637 


91637 
01121 


91637 


91637 
01121 
01121 
01121 
01121 
01121 


01121 
01121 


01121 


01121 


` 
Mfr Part Number A 


CB2445 
MFF1816G261ROF 
MFF1816G549ROF 
MFF1816G931RO0F 
MFF1816C12400F 
68-76-0 


MFF1816C590ROF 
68WR100 
MFF1816C18000B 
MFF1816C10000B 
MFF1816C12400F 
3299W-R27-102 


MFF1816C38300F 
MFF1816G30900F 
MFF1816C10000B 
MFF1816C10000B 
MODEL 68W 

MFF1816C10000B 


MFF1816C10000B 
MFF1816C12001B 
MFF1816C57000B 
MFF1816G34800F 
MFF1816C10000B 
NESSE9530F 


CB1235 
CB2445 
MFF1816G261ROF 


MFF1816G549RO0F i j 
MFF1816G931ROF N ~ 


MFF1816C12400F 


68-76-0 
MFF1816C590ROF 
68WR100 
MFF1816C18000B , 
MFF1816C10000B 
15M011 


MFF1816G909ROF 
МЕЕ18166154006 
МЕЕ1816024000С 
МЕҒ1816024000С 


MFF1816C480ROB 


МЕҒІ816012001С 
15М010 


MFF1816G909ROF 


MFF1816G15400F 
CB1255 
СВ1045 
CB1045 
CB1045 
CB1045 


CB1025 
CB1845 


CB1045 N / 


CB1255 
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Мате & Description 


RES. , FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD,CMPSN: 
,FXD, CMPSN: 
RES. , FXD,CMPSN: 
RES. ,FXD,CMPSN: 


RES. , FXD, CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD, CMPSN: 


RES. ,FXD,CMPSN: 
RES. , FXD, CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD, CMPSN: 
RES. ,FXD, CMPSN: 
RES. , FXD, CMPSN: 


RES. ,FXD, CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD, CMPSN: 
RES. ,FXD,CMPSN: 
RES. , ЕХО , СМРЗМ: 


RES.,VAR,NONWIR:2.5K OHM,202,0.50W 


RES.,FXD,FILM:12.1K OHM,12,0.125W 
RES.,FXD,FILM:63.4K OHM,12,0.125W 


RES.,FXD,FILM:1 
RES. ,FXD,CMPSN: 


100K OHM,5%,0.25W 
100K OHM,5%,0.25W 
68K OHM,5%,0.25W 
220K ОНМ,5%,0.25М 
430K 0HM,52,0.25W 
100K 0HM,52,0.25W 


10K OHM,5%,0.25W 
68K 0HM,52,0.25W 
68K 0HM,52,0.25W 
33K OHM,5%,0.25W 
100K 0HM,52,0.25W 
1M OHM,5%,0.25W 


100K OHM,52,0.25W 
33K OHM,5%,0.25W 
51 0HM,52,0.25W 
68K OHM,5%,0.25W 
68K OHM,5%,0.25W 
100K OHM,5%,0.25W 


100K OHM,5%,0.25W 
68K 0HM,52,0.25W 
4.7M OHM, 5%,0.25W 
33K OHM,5%,0.25W 
33K OHM,5%,0.25W 


OOK OHM,1%,0.125W 
100K OHM, 5%,0.25W 


RES. ,FXD,FILM:75K OHM, 1%,0.125W 


RES. , FXD, CMPSN: 


RES. ,FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. ,FXD, CMPSN: 


RES. , FXD, CMPSN: 
RES. , FXD, CMPSN 
RES. , FXD,CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD,CMPSN: 
RES. ,FXD, CMPSN: 


RES. ,FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. ЕХО, CMPSN: 
RES. , FXD, CMPSN: 


RES. , VAR, NONWIR: 100 OHM, 20%,0. 50W 


RES. ,FXD, FILM: 2 
RES. ,FXD,CMPSN: 
RES. , FXD, CMPSN: 
RES. ,FXD,CMPSN: 
RES.,FXD,CMPSN: 
RES. , FXD, CMPSN: 


RES. , FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD, CMPSN: 
RES. ,FXD,CMPSN: 


Tektronix  Serial/Model No. 

Ckt No. Part No. 
R1544 315-0104-00 
R1547 315-0104-00 
R1551 315-0683-00 
R1554 315-0224-00 RES. 
R1556 315-0434-00 
R1557 315-0104-00 
R1561 315-0103-00 
R1562 315-0683-00 
R1563 315-0683-00 
R1564 315-0333-00 
R1566 315-0104-00 
#1571 315-0105-00 
81572 315-0104-00 
R1574 315-0333-00 
#1576 315-0510-00 
81581 315-0683-00 
#1582 315-0683-00 
#1587 315-0104-00 
#1588 315-0104-00 
#1590 315-0683-00 
#1591 315-0475-00 
#1592 315-0333-00 
#1593 315-0333-00 
R1610 311-1226-00 
R1611 321-0297-00 
R1613 321-0366-00 
R1616 321-0385-00 
R1617 315-0104-00 
R1619 321-0373-00 
R1621 315-0103-00 
R1631 315-0105-00 
R1636 315-0134-00 
R1637 315-0154-00 
R1641 315-0202-00 
R1642 315-0273-00 
R1646 315-0105-00 
R1647 315-0103-00 
R1652 315-0473-00 
R1653 315-0473-00 
R1658 315-0471-00 
R1659 315-0102-00 
R1662 315-0473-00 
R1663 315-0222-00 
R1667 315-0330-00 
R1672 315-0473-00 
R1677 315-0330-00 
R1684 315-0102-00 
R1685 311-1222-00 
R1686 321-0142-00 
R1687 315-0100-00 
R1701 315-0105-00 
R1702 315-0105-00 
R1704 315-0104-00 
#1706 315-0474-00 
#1712 315-0333-00 
R1713 315-0510-00 
#1714 315-0103-00 
#1725 315-0151-00 
#1727 315-0331-00 
#1729 315-0151-00 
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RES. ,FXD,CMPSN: 


10K 0HM,52,0.25W 


ІМ 0HM,52,0.25W 
130K OHM,5%,0.25W 
150K OHM,52,0.25W 
2K OHM,5%,0.25W 
27K OHM,5%,0.25W 
1M OHM, 5%,0.25W 


10K OHM,5%,0.25W 


:47К OHM,5%,0.25W 


47K OHM,5%,0.25W 
470 0HM,52,0.25W 
ІК 0HM,52,0.25W 
47K OHM,5%,0.25W 


2.2K 0HM,52,0.25W 
33 OHM,5%,0.25W 
47K OHM,5%,0.25W 
33 OHM, 5%,0.25W 
ІК 0HM,52,0.25W 


94 OHM,1%,0.125W 
10 OHM,5%,0.25W 
1M OHM,5%,0.25W 
1M OHM,5%,0.25W 
100K OHM,5%,0.25W 
470K 0HM,52,0.25W 


33K OHM,52,0.25W 
51 0HM,52,0.25W 

10K OHM,5%,0.25W 
150 OHM,5%,0.25W 
330 0HM,52,0.25W 
150 0HM,52,0.25W 


Replaceable Electrical Parts—413 


Mfr 
Code 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
32997 


91637 
91637 
91637 
01121 
91637 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
32997 


91637 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


Міт Part Number 


СВ1045 
СВ1045 
СВ6835 
CB2245 
CB4345 
СВ1045 


СВ1035 
CB6835 
CB6835 
CB3335 
CB1045 
CB1055 


CB1045 
CB3335 
CB5105 
CB6835 
CB6835 
CB1045 


CB1045 
CB6835 
СВ4755 
CB3335 
CB3335 
3386F-T04-252 


MFF1816G12101F 
MFF1816G63401F 
MFF1816G10002F 
CB1045 
MFF1816G75001F 
CB1035 


CB1055 
CB1345 
CB1545 
CB2025 
CB2735 
CB1055 


CB1035 
CB4735 
CB4735 
CB4715 
CB1025 
CB4735 


CB2225 
CB3305 
CB4735 
CB3305 
CB1025 
3386Ғ-Т04-101 


MFF1816G294ROF 
СВ1005 
СВ1055 
CB1055 
СВ1045 
CB4745 


CB3335 
CB5105 
CB1035 
СВ1515 
CB3315 
СВ1515 
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Replaceable Electrical Рап 5—413 


Ckt No. 


R1731 
R1732 
R1733 
R1734 
R1742 
R1751 


R1752 
R1753 
R1758 
R1771 
R1774 
R1776 


R1777 
R1783 
R1784 
R1792 
R1793 
R1794 


R1812 
R1813 
R1814 
R1820 
#1834 
К1835 


К1836 
R1842 
R1844 
R1845 
R1847 
R1852 


R1857 
R1858 
R1913 
R1918 
R1919 
R1923 


R1926 
R1927 
R1928 
R1936 
R1937 
R1939 


R1942 
R1943 
R1943 
R1944 
R1945 
R1959 


R1961 
R1962 
R1963 
R1966 
R1967 
R1969 


R1981 
R1984 
R1987 
R1989 
R1990 
R1991 


7-26 


Tektronix 
Part No. 


311-1521-00 
315-0104-00 
311-1521-00 
315-0104-00 
315-0105-00 
321-0420-00 


321-0030-00 
321-0001-00 
315-0154-00 
315-0204-00 
315-0563-00 
315-0104-00 


315-0104-00 
315-0102-00 
315-0102-00 
315-0563-00 
315-0104-00 
315-0104-00 


315-0104-00 
315-0393-00 
315-0563-00 
307-0573-00 
315-0153-00 
311-1228-00 


315-0913-00 
315-0102-00 
321-0352-00 
311-1231-00 
321-0363-00 
315-0102-00 


321-0365-00 
321-0385-00 
301-0150-00 
321-0320-00 
321-0320-00 
321-0320-00 


321-0368-00 
315-0103-00 
315-0162-00 
315-0103-00 
315-0471-00 
315-0222-00 


315-0222-00 
308-0677-00 
308-0822-00 
315-0102-00 
301-0750-00 
315-0102-00 


315-0333-00 
315-0333-00 
315-0154-00 
315-0102-00 
315-0103-00 
315-0330-00 


321-0149-00 
315-0332-00 
315-0102-00 
321-0228-09 
311-1223-00 
321-0228-09 


Serial/Model No. 
Eff Dscont 


Name & Description 


B010100 8В031439 
B031440 


ХВ030800 


RES.,VAR,NONWIR:100K ОНМ, 207, 14 


RES.,FXD,CMPSN 


RES.,VAR,NONWIR:100K OHM,202,1W 


RES.,FXD,CMPSN 
RES.,FXD,CMPSN 


RES.,FXD,FILM:232K OHM,1%,0.125W 


RES. ,FXD, FILM: 
RES. ,FXD, FILM: 


RES. , FXD, CMPSN: 


RES. ,FXD,CMPSN 


RES. , FXD, CMPSN: 
RES.,FXD,CMPSN: 


RES. ,FXD,CMPSN: 
RES. , FXD, CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD, CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD, CMPSN: 


RES. ,FXD,CMPSN: 
RES.,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES NTWK,FXD FI:(9)100K,(11)200K OHM, 2% 


RES. ,FXD,CMPSN 


RES. , VAR, NONWIR: 10K OHM, 20%,0.50W 


RES. , FXD, CMPSN 
RES. ,FXD,CMPSN 


RES. , FXD, FILM:45.3K OHM,1%,0.125W 
RES. ,VAR,NONWIR: 25K OHM, 20%,0.50W 


RES. ,FXD, FILM: 59K OHM,1%,0.125W 


RES. , FXD, CMPSN 


RES. ,FXD,FILM:61.9K OHM,1%,0.125W 


RES. ,FXD, FILM: 
RES. ,FXD, CMPSN 


RES. ,FXD, FILM: 21K OHM,1%,0.125W 
RES. ,FXD, FILM: 21K OHM,1%,0.125W 
RES. ,FXD, FILM: 21K OHM,1%,0.125W 


RES.,FXD,FILM:66.5K OHM,1%,0.125W 


RES. ,FXD,CMPSN 
RES. ,FXD,CMPSN 
RES. , FXD, CMPSN 
RES. , FXD,CMPSN 
RES. , FXD, CMPSN 


RES. ,FXD, CMPSN 


RES.,FXD,WW:l OHM,5%, 2W 
RES. ,FXD,WW:1.3 OHM,5%, 2W 


RES. ,FXD,CMPSN: 


RES. ,FXD,CMPSN 


RES. ,FXD,CMPSN: 


RES. , FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD,CMPSN: 
RES. ,FXD, CMPSN: 


RES.,FXD,FILM:348 OHM,12,0.125W 


RES. ,FXD,CMPSN 
RES.,FXD,CMPSN 


RES.,FXD,FILM:2.32K OHM,1%,0.125W 
RES.,VAR,NONWIR:250 OHM, 10%,0.50W 
RES. ,FXD,FILM:2.32K 0HM,12,0.125W 


Mfr 
Code Mfr Part Number 
01121 73A1G032L104M 
:100К OHM,5%,0.25W 01121 СВ1045 
01121 73A1G032L104M 
:100K OHM,5%,0.25W 01121 сві045 
:1M 0HM,52,0.25W 01121 СВ1055 
91637 MFF1816G23202F 
20 OHM,1%,0.125W 91637 MFF1816G20R00F 
10 OHM,1%,0.125W 75042  CEATO-10RO0F 
150K OHM,5%,0.25W 01121 СВ1545 
:200K OHM,5%,0.25W 01121 CB2045 
56K OHM,5%,0. 25W 01121 CB5635 
100K OHM,5%,0.25W 01121 СВ1045 
100K ОНМ,5%,0.25М 01121 СВ1045 
1K OHM,52,0.25W 01121 CB1025 
1K OHM,5%,0.25W 01121 СВ1025 
56K OHM,5%,0.25W 01121 СВ5635 
100K OHM,5%,0.25W 01121 СВ1045 
100K ОНМ,5%,0.25М 01121 СВ1045 
100K OHM,5%,0.25W 01121 СВ1045 
39K OHM,5%,0.25W 01121 СВ3935 
56K OHM,5%,0.25W 01121 СВ5635 
01121 314 L10104 
:15K 0HM,52,0.25W 01121 сві535 
32997 3386Е-Т04-103 
:91K OHM,5%,0.25W 01121 СВ9135 
:1K 0HM,52,0.25W 01121 СВ1025 
91637 MFF1816G45301F 
32997 3386Ғ-Т04-253 
91637 MFF1816G59001F 
:1K 0HM,52,0.25W 01121 СВ1025 
91637 MFF1816G61901F 
100K 0HM,12,0.125W 91637 MFF1816G10002F 
:15 0HM,52,0.50W 01121 ЕВ1505 
91637 MFF1816G21001F 
91637 MFF1816G21001F 
91637 MFF1816G21001F 
91637 MFF1816G66501F 
:10K 0HM,52,0.25W 01121 СВ1035 
:1.6K 0HM,52,0.25W 01121 СВ1625 
:10K 0HM,52,0.25W 01121 СВ1035 
:470 OHM,5%,0.25W 01121 СВ4715 
:2.2K 0HM,52,0.25W 01121 СВ2225 
:2.2К 0HM,52,0.25W 01121 СВ2225 
75042  BWH-1R000J 
75042 BWF 1.3 OHM 
1K 0HM,52,0.25W 01121 СВ1025 
:75 OHM,5%,0.50W 01121 ЕВ7505 
ІК OHM,5%,0.25W 01121 СВ1025 
33K OHM,5%,0.25W 01121 СВ3335 
33K OHM,5%,0.25W 01121 СВ3335 
150K 0HM,52,0.25W 01121 СВ1545 
1K 0HM,52,0.25W 01121 СВ1025 
10K 0HM,52,0.25W 01121 СВ1035 
33 0HM,52,0.25W 01121 CB3305 
91637 MFF1816G348ROF 
:3.3К 0HM,52,0.25W 01121 СВ3325 
:1K OHM,5%,0.25W 01121 СВ1025 
91637 MFF1816C23200F 
32997 3386Ғ-Т04-251 
91637 MFF1816C23200F 
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Replaceable Еіесігіса! Parts—413 


Tektronix Serial/Model No. Mfr 
Ckt Мо. Part No. Eff Dscont Name & Description Code Mfr Part Number 
R1993 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 
#1996 321-0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637 MFF1816C10001B 
#1997 321-0924-07 RES.,FXD,FILM:40K OHM,0.1%,0.125W 91637 MFF1816C40001B 
R2011 321-0272-07 RES.,FXD,FILM:6.65K 0HM,0.12,0.125W 91637 MFF1816C66500B 
R2012 321-0924-07 RES. ,FXD,FILM:40K OHM,0.1%,0.125W 91637 MFF1816C40001B 
R2013 321-0370-00 RES. ,FXD, FILM:69.8K OHM,1%,0.125W 91637 MFF1816G69801F 
R2014 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 СВ1015 
#2018 315-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 СВ1525 
R2019 315-0751-00 RES.,FXD,CMPSN:750 0HM,52,0.25W 01121 СВ7515 
R2023 315-0103-00 RES.,FXD,CMPSN:10K OHM,52,0.25W 01121 СВ1035 
R2026 315-0201-00 RES.,FXD,CMPSN:200 OHM,5%,0.25W 01121 СВ2015 
R2027 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
R2031 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
R2032 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
R2033 315-0105-00 RES.,FXD,CMPSN:1M OHM,5%,0.25W 01121 СВ1055 
R2042 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 СВ1035 
R2043 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
R2046 315-0102-00 RES.,FXD,CMPSN:1K ОНМ,5%,0.25М 01121 СВ1025 
#2047 315-0201-00 RES.,FXD,CMPSN:200 0HM,52,0.25W 01121 СВ2015 
R2051 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 
R2054 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 
R2061 321-0816-07 RES.,FXD,FILM:5K OHM,0.1%,0.125W 91637 MFF1816C50000B 
R2062 321-1296-07 RES.,FXD,FILM:12K OHM,0.1%,0.125W 91637 MFF1816C12001B 
R2064 315-0104-00 RES.,FXD,CMPSN:100K ОНМ,5%,0.25М 01121 СВ1045 
R2073 315-0223-00 RES.,FXD,CMPSN:22K 0HM,52,0.25W 01121 СВ2235 
R2075 307-0104-00 RES.,FXD,CMPSN:3.3 OHM,5%,0.25W 01121 CB33G5 
R2077 315-0123-00 RES.,FXD,CMPSN:12K OHM,5%,0.25W 01121 СВ1235 
R2092 307-0104-00 RES.,FXD,CMPSN:3.3 OHM,5%,0.25W 01121 CB33G5 
R2097 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W 01121 CB2235 
R2121 315-0225-00 RES.,FXD,CMPSN:2.2M OHM,5%,0.25W 01121 СВ2255 
R2131 315-0225-00 RES.,FXD,CMPSN:2.2M OHM,5%,0.25W 01121 СВ2255 
R2132 315-0225-00 RES.,FXD,CMPSN:2.2M OHM,5%,0.25W 01121 СВ2255 
#2133 315-0225-00 RES.,FXD,CMPSN:2.2M ОНМ,5%,0.25М 01121 СВ2255 
#2134 315-0225-00 RES.,FXD,CMPSN:2.2M OHM,5%,0.25W 01121 СВ2255 
82137 315-0683-00 RES.,FXD,CMPSN:68K OHM,5%,0.25W 01121 СВ6835 
R2140 311-1255-00 RES.,VAR,NONWIR:2M 0OHM,202,0.50W 32997 3386F-T04-205 
R2142 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
R2143 315-0104-00 RES.,FXD,CMPSN:100K ОНМ,5%,0.25М 01121 СВ1045 
В2154 315-0475-00 RES.,FXD,CMPSN:4.7M OHM,5%,0.25W 01121 СВ4755 
R2156 316-0825-00 RES.,FXD,CMPSN:8.2M OHM,10%,0.25W 01121 СВ8251 
R2161 315-0392-00 RES.,FXD,CMPSN:3.9K ОНМ,5%,0.254 01121 СВ3925 
R2163 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 СВ1025 
82211 315-0563-00 RES.,FXD,CMPSN:56K OHM,5%,0.25W 01121 СВ5635 
----- ----- (OPTION 5 ONLY) 
R2212 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
----- ----- (OPTION 5 ONLY) 
R2213 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
----- ----- (OPTION 5 ONLY) 
R2216 315-0104-00 RES.,FXD,CMPSN:100K OHM,52,0.25W 01121 СВ1045 
----- ----- (OPTION 5 ONLY) 
R2231 315-0183-00 RES.,FXD,CMPSN:18K OHM,5%,0.25W 01121 СВ1835 
----- ----- (OPTION 5 ONLY) 
R2232 315-0333-00 RES.,PXD,CMPSN: 33K OHM,5%,0.25W 01121 CB3335 
----- ----- (OPTION 5 ONLY) 
R2233 315-0273-00 RES.,FXD,CMPSN:27K ОНМ,52,0.25М 01121 СВ2735 
----- ----- (OPTION 5 ONLY) 
R2236 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
----- ----- (OPTION 5 ONLY) 
R2247 315-0104-00  XB020440 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045 


REV B, AUG 1979 


(OPTION 5 ONLY) 


7-27 


Replaceable Electrical Parts—413 


Serial/Model No. 
Eff Dscont 


Tektronix 

Ckt Мо. Part No. 
R2256 315-0103-00 
R2257 315-0103-00 
R2273 307-0573-00 
R2277 321-0385-00 
R2279 311-1267-00 
R2280 321-0384-00 
R2282 321-0385-00 
R2283 315-0203-00 
R2284 315-0203-00 
R2287 315-0203-00 
R2289 311-1879-00 
R2290 315-0103-00 
#2291 315-0101-00 
RT1690 ----- ----- 
RT1922 307-1097-01 
5101 260-1213-00 
5101 260-1213-02 
5405 260-1771-00 
5605 260-1771-00 
5605 260-1881-00 
5765. ----- --«-з 
51135 260-1423-00 
51135 260-1882-00 
51426 260-1879-00 
$1505 ----- ----- 
S1510 ----- ----- 
Si5l5- “--еШ- ЕЕ 
51532 260-1771-00 
$1554 ----- ----- 
51559 260-1686-00 
91785 ease eels 
$1910 260-1300-01 
$1956 260-1771-00 
T110 120-0947-00 
T162 120-1126-00 
T422 120-1127-00 
T1010 120-1042-00 
T1910 120~1 128-00 
T1972 120-1125-00 
7-28 


Name & Description 


В010100 8031439 
8031440 


RES.,FXD,CMPSN:10K OHM,5%,0.25W 

(OPTION 5 ONLY) 

RES.,FXD,CMPSN: 10K OHM,5%,0.25W 

(OPTION 5 ONLY) 

RES NTWK,FXD FI:(9)100K,(11)200K OHM, 2% 
(OPTION 5 ONLY) 


RES.,FXD,FILM:100K OHM,1%,0.125W 
(OPTION 5 ONLY) 
RES.,VAR,NONWIR:5K OHM,102,0.50W 
(OPTION 5 ONLY) 
RES.,FXD,FILM:97.6K 0HM,12,0.125W 
(OPTION 5 ONLY) 


RES.,FXD,FILM:100K OHM,1%,0.125W 
(OPTION 5 ONLY) 
RES.,FXD,CMPSN:20K OHM,5%,0.25W 
(OPTION 5 ONLY) 
RES.,FXD,CMPSN:20K ОНМ,5%,0.25М 
(OPTION 5 ONLY) 


RES.,FXD,CMPSN:20K OHM,5%,0.25W 
(OPTION 5 ONLY) 
RES.,VAR,NONWIR:20K OHM,0.50W 
(OPTION 5 ONLY) 
RES.,FXD,CMPSN:10K OHM,5%,0.25W 
(OPTION 5 ONLY) 


RES.,FXD,CMPSN:100 ОНМ,5%,0.25М 
(OPTION 5 ONLY) 


(FURNISHED AS А UNIT WITH 1.1690) 
RES.,THERMAL:32K ОНМ,2% AT 50 DEG C 


SWITCH, PUSH: DPDT, 1A, 28VDC 

SWITCH, PUSH:4 BUTTON,2 POLE,LEAD SEL 
SWITCH, PUSH: 1 BUTTON, DPDT 

SWITCH, PUSH: 1 BUTTON, DPDT 

(OPTION 20 ONLY) 

SWITCH, PUSH:2 & 4 POLE,6 BUTTON 
(STANDARD AND OPTION 22 ONLY) 


(FURNISHED AS A UNIT WITH R765) 

SWITCH, PUSH:4 STA, INTERLOCK, NON-SHORT 
(OPTION 20 ONLY) 

SWITCH, PUSH: 2 POLE,6 BTN,READOUT SELECT 
(STANDARD AND OPTION 22 ONLY) 


SWITCH, ROTARY: TEMPERATURE SELECTOR 
(FURNISHED AS A UNIT WITH R1505) 
(FURNISHED AS A UNIT WITH 670-5075-ХХ) 
(FURNISHED AS A UNIT WITH #1515) 
SWITCH, РО5Н:] BUTTON, DPDT 

(FURNISHED AS A UNIT WITH 670-5075-ХХ) 


SWITCH, PUSH: 1 STA,2 POLE,MOMENTARY 
(FURNISHED AS A UNIT WITH 670-5075-XX) 
(FURNISHED AS А UNIT WITH 670-5075-XX) 
SWITCH, SLIDE: ОРОТ, 3A,125V 

SWITCH, PUSH: 1 BUTTON, DPDT 

(FURNISHED А5 А UNIT WITH 670-5075-ХХ) 


XFMR,SIGNAL: РОТ CORE 
TRANSFORMER, RF: SIGNAL INPUT,POT CORE 
TRANSFORMER, RF: ISOLATION, POTCORE 
XFMR , PWR, STU: READOUT, POT CORE 
XFMR,PWR,STPDN: 

XFMR,PWR,SDN&SU:POT CORE 


Mfr 
Code 


01121 
01121 


01121 


91637 
32997 


91637 


91637 
01121 


01121 


01121 
73138 


01121 


01121 


80009 
80009 
80009 
80009 
80009 


80009 


80009 


80009 


81073 


80009 


80009 


82389 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


C 


г Е єк к C 


Mfr Part Number 
СВ1035 


СВ1035 


314 110104 


MFF1816G10002F 
3329Р-1,58-502 


MFF1816G97601F 


MFF1816G10002F 


CB2035 


C ЖЕ 


CB2035 


CB2035 


C 


68-6-0 


СВ1035 


СВ1015 L 


| | | 
о: 
307-1097-01 N _ 
260-1213-00 
260-1213-02 | 
260-1771-00 | 
260-1771-00 


260-1881-00 


260-1423-00 


260-1882-00 


71А30-01-4-02М 


260-1771-00 


260-1686-00 


11A-1354 ! 
260-1771-00 


120-0947-00 
120-1126-00 
120-1127-00 
120-1042-00 
120-1128-00 
120-1125-00 
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— 1 


2 


2 


2 


Ckt Мо. 


0147 
0147 
0181 
0181 
0181 
0187 


0187 
0215 
0215 
0291 
0291 
0306 


0306 
0321 
9371 
0371 
0408 
0412 


0430 
0439 
0439 
0439 
0446 
0446 


0446 
0466 
7466 
0491 
1491 
0506 


4506 
9523 
0571 
0571 
0591 
0591 


0592 
0592 
0615 
0615 
0619 
0619 


0639 
0639 
0702 
0702 
0702 
0711 


0726 
0726 
0729 
0729 
0736 
0737 


0737 
0739 


0739 


0741 


Текігопіх 
Рагі Мо. 


156-0158-00 
156-0158-03 
156-0853-00 
156-0158-00 
156-0158-03 
156-0853-00 


156-0853-02 
156-0495-00 
156-0495-02 
156-0853-00 
156-0853-02 
156-0495-00 


156-0495-02 
156-0912-00 
156-0402-00 
156-0402-03 
156-0912-00 
156-0742-00 


156-0534-00 
156-0853-00 
156-0158-00 
156-0158-03 
156-0853-00 
156-0158-00 


156-0158-03 
156-0495-00 
156-0495-02 
156-0853-00 
156-0853-02 
156-0495-00 


156-0495-02 
156-0912-00 
156-0402-00 
156-0402-03 
156-0349-00 
156-0349-06 


156-0513-00 
156-0513-02 
156-0512-00 
156-0512-02 
156-0495-00 
156-0495-02 


156-0853-00 
156-0853-02 
156-0853-00 
156-0158-00 
156-0158-03 
156-0745-00 


156-0350-00 
156-0350-05 
156-0349-00 
156-0349-06 
156-0523-00 
156-0349-00 


156-0349-06 
156-0350-00 


156-0644-00 
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Serial/Model No. 


ЕН 


В010100 
8041500 
8010100 
В020000 
В041500 
8010100 


8041500 
8010100 
B041500 
B010100 
B041500 
8010100 


8041500 


В010100 
В041500 


8010100 
В020400 
8041500 
B010100 
B020440 


B041500 
8010100 
8041500 
8010100 
B041500 
8010100 


B041500 
B010100 
B010100 
B041500 
B010100 
8041500 


8010100 
B041500 
В010100 
8041500 
8010100 
В041500 


8010100 
В041500 
В010100 
8030650 
8041500 


В010100 
В041500 
8В010100 
В041500 


8010100 


В041500 
В010100 


8041500 


Dscont 
8041499 


8019999 
В041499 


В041499 


В041499 
В041499 


В041499 


B041499 


B020439 
B041499 


B020439 
B041499 
8041499 
В041499 
8041499 
8041499 
8041499 


В041499 


8041499 
8041499 


B041499 


8041499 


8030649 
8041499 


8041499 


8041499 


В041499 


В041499 


Replaceable Electrical Parts—413 


MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT, LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 


MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 


MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI 


MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 


MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 


MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DTI: 


MICROCIRCUIT, DI: 
МІСКОСІКСІЛТ, DI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI 
MICROCIRCUIT,LI 


MICROCIRCUIT,LI: 
MICROCIRCUIT,LI 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,DI: 


MICROCIRCUIT,DI: 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
МІСКОСІКСОІТ, DL: 


MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 


(STANDARD AND OPTION 


MICROCIRCUIT,DI: 


(STANDARD AND OPTION 


Mfr 
Name & Description Code Mfr Part Number 

DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00 
DUAL OPNL AMPL,CHK 80009 156-0158-03 
OPERATIONAL AMPLIFIER, DUAL 80009 156-0853-00 
DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00 
DUAL OPNL AMPL,CHK 80009 156-0158-03 
OPERATIONAL AMPLIFIER, DUAL 80009 156-0853-00 
DUAL OPNL AMPL,CHK 80009 156-0853-02 
OPNL AMPL 80009 156-0495-00 
:QUAD OPNL AMPL,SELECTED 80009 156-0495-02 
OPERATIONAL AMPLIFIER,DUAL 80009 156-0853-00 
DUAL OPNL AMPL,CHK 80009 156-0853-02 
OPNL AMPL 80009 156-0495-00 
QUAD OPNL AMPL,SELECTED 80009 156-0495-02 
OPNL TRANSCONDUCTOR AMPL 80009 156-0912-00 
TIMER 80009 156-0402-00 
TIMER, TESTED 80009 156-0402-03 
OPNL TRANSCONDUCTOR AMPL 80009 156-0912-00 
:OPERATIONAL AMPLIFIER 80009 156-0742-00 
DUAL DIFF AMPL,14 LD DIP 80009 156-0534-00 
OPERATIONAL AMPLIFIER, DUAL 80009 156-0853-00 
DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00 
DUAL OPNL AMPL,CHK 80009 156-0158-03 
OPERATIONAL AMPLIFIER, DUAL 80009 156-0853-00 
DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00 
DUAL OPNL AMPL,CHK 80009 156-0158-03 
OPNL AMPL 80009 156-0495-00 
QUAD OPNL AMPL,SELECTED 80009 156-0495-02 
OPERATIONAL AMPLIFIER, DUAL 80009 156-0853-00 
DUAL OPNL AMPL,CHK 80009 156-0853-02 
OPNL AMPL 80009 156-0495-00 
QUAD OPNL AMPL,SELECTED 80009 156-0495-02 
OPNL TRANSCONDUCTOR AMPL 80009 156-0912-00 
TIMER 80009 156-0402-00 
TIMER, TESTED 80009 156-0402-03 
QUAD 2-INPUT NOR GATE 80009 156-0349-00 
QUAD 2 INP NOR GATE,CHK 80009 156-0349-06 
8-CHAN MUX 80009 156-0513-00 
8-CHANNEL MUX,SEL 80009 156-0513-02 
OPERATIONAL AMPLIFIER 27014  LM308N 

OPERATIONAL AMPLIFIER(SEL) 80009 156-0512-02 
:OPNL AMPL 80009 156-0495-00 
:QUAD OPNL AMPL,SELECTED 80009 156-0495-02 
OPERATIONAL AMPLIFIER, DUAL 80009 156-0853-00 
:DUAL OPNL AMPL, СНК 80009 156-0853-02 
OPERATIONAL AMPLIFIER,DUAL 80009 156-0853-00 
DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00 
DUAL OPNL AMPL,CHK 80009 156-0158-03 
HEX INVERTER 80009 156-0745-00 
QUAD 2-INPUT NAND САТЕ 80009 156-0350-00 
:QUAD 2 INPUT NAND САТЕ, СНК 80009 156-0350-05 
QUAD 2-INPUT NOR GATE 80009 156-0349-00 
QUAD 2 INP NOR GATE,CHK 80009 156-0349-06 
7-STAGE BINARY COUNTER 80009 156-0523-00 
QUAD 2-INPUT NOR GATE 80009 156-0349-00 
QUAD 2 INP NOR GATE,CHK 80009 156-0349-06 
QUAD 2-INPUT NAND САТЕ 80009 156-0350-00 

22 ONLY) 
QUAD 2 INPUT NAND САТЕ, СНК 80009 156-0350-05 
22 ONLY) 
QUAD BILATERAL SWITCH 80009 156-0644-00 


MICROCIRCUIT,DI: 
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Replaceable Electrical Parts—413 


Ckt No. 


U752 
0752 
0770 


0770 


0824 
0824 


0872 


0872 


0920 
0925 
0926 
0926 


0927 
0927 
0928 
0928 
0934 
0934 


0935 
0935 
0946 
0946 
0947 
0951 


0951 
9952 
0973 
0975 
0977 
0977 


01001 
01001 
01021 
01023 
01023 
01025 


01025 
01039 
01039 
01123 
01123 
01133 


01133 
01146 
01147 
01147 
01149 
01151 


01151 
01175 
01175 
01176 
01176 
01177 


7-30 


Текігопіх 
Рагі Мо. 


156-0158-00 
156-0158-03 
156-0853-00 


156-0751-00 
156-0644-00 
156-0200-00 
156-0200-02 


156-0200-00 
156-0200-02 
156-0067-00 
156-0067-12 
156-0494-00 
156-0494-02 


156-0366-00 
156-0366-02 
156-0349-00 
156-0349-06 
156-0749-00 
156-0525-00 


156-0525-03 
156-0754-00 
156-0754-00 
156-0284-00 
156-0349-00 
156-0349-06 


156-0067-00 
156-0067-12 
156-0752-00 
156-0366-00 
156-0366-02 
156-0525-00 


156-0525-03 
156-0402-00 
156-0402-03 
156-0495-00 
156-0495-02 
156-0349-00 


156-0349-06 
156-0756-00 
156-0494-00 
156-0494-02 
156-0753-00 
156-0350-00 


156-0350-05 
156-0513-00 
156-0513-02 
156-0349-00 
156-0349-06 
156-0366-00 


Serial/Model No. 


ЕН 


В010100 
8041500 
8010100 


В041500 


В010100 
В041500 


В010100 


8041500 


В010100 
8041500 


В010100 
В041500 
В010100 
В041500 
В010100 
8041500 


B010100 
8041500 
в010100 
В041500 


В010100 


В041500 


В010100 
В041500 


В010100 
В041500 


В010100 
В041500 
В010100 


В041500 
8010100 
8041500 
8010100 
В041500 
8010100 


B041500 


B010100 
8041500 


8010100 


8041500 
В010100 
В041500 
В010100 
8В041500 
В010100 


Dscont 
8041499 


B041499 


8041499 


В041499 


В041499 


В041499 
В041499 


В041499 


В041499 


B041499 


8041499 


В041499 


8041499 


В041499 


В041499 


В041499 
В041499 


В041499 


B041499 


B041499 


B041499 
B041499 


B041499 


Name & Description 


MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 
MICROCIRCUIT,LI:DUAL OPNL AMPL,CHK 
MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER,DUAL 
(STANDARD AND OPTION 22 ONLY) 
MICROCIRCUIT,LI:DUAL OPNL AMPL,CHK 
(STANDARD AND OPTION 22 ONLY) 


MICROCIRCUIT,LI:OPNL AMPL 
(STANDARD AND OPTION 22 ONLY) 
MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 
(STANDARD AND OPTION 22 ONLY) 
MICROCIRCUIT,LI:OPNL AMPL 

(STANDARD AND OPTION 22 ONLY) 


MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 
(STANDARD AND OPTION 22 ONLY) 
MICROCIRCUIT,LI:ADC SUBSYSTEM 
MICROCIRCUIT,DI:QUAD BILATERAL SWITCH 
MICROCIRCUIT,LI:LOW INPUT/OFFSET CURRENT 
MICROCIRCUIT,LI:OPNL AMPL 


MICROCIRCUIT,LI:LOW INPUT/OFFSET CURRENT 
MICROCIRCUIT,LI:OPNL AMPL 
MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 
MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 
MICROCIRCUIT,DI:HEX INVERTER/BUFFER 
MICROCIRCUIT,DI:HEX INV/BUFF,SELECTED 


MICROCIRCUIT,DI:DUAL D-TYPE F-F 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 
MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 
MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,CHK 
MICROCIRCUIT,DI:3.5 DIGIT A/DLOGIC SS 
MICROCIRCUIT,DI:DUAL J-K MASTER SLAVE F-F 


MICROCIRCUIT,DI:DUAL J-K MASTER SLAVE FF 
MICROCIRCUIT,DI:DUAL 4-INPUT NOR GATES 
MICROCIRCUIT,DI:DUAL 4-INPUT NOR GATES 
MICROCIRCUIT,DI:BCD-7 SEG DECODER/DRIVER 
MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 
MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,CHK 


MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 
MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 
MICROCIRCUIT,DI:DUAL BCD UP COUNTER 
MICROCIRCUIT,DI:DUAL D-TYPE F-F 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 
MICROCIRCUIT,DI:DUAL J-K MASTER SLAVE F-F 


MICROCIRCUIT,DI:DUAL J-K MASTER SLAVE FF 
MICROCIRCUIT,LI:TIMER 
MICROCIRCUIT,LI:TIMER,TESTED 
MICROCIRCUIT,LI:OPNL AMPL 
MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 
MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 


MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,CHK 
MICROCIRCUIT,DI:BCD TO DECIMAL DECODER 
MICROCIRCUIT,DI:HEX INVERTER/BUFFER 
MICROCIRCUIT,DI:HEX INV/BUFF,SELECTED 
MICROCIRCUIT,DI:EXPAN 4-W 2-INP AOI GATE 
MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 


MICROCIRCUIT,DI:QUAD 2 INPUT NAND GATE,CHK 
MICROCIRCUIT,DI:8-CHAN MUX 
MICROCIRCUIT,DI:8-CHANNEL MUX,SEL 
MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 
MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,CHK 
MICROCIRCUIT,DI:DUAL D-TYPE F-F 

(STANDARD AND OPTION 22 ONLY) 


Mfr 
Code 


Mfr Part Number 


C 


80009 
80009 
80009 


80009 


80009 


80009 


80009 


80009 


04713 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
04713 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


156-0158-00 
156-0158-03 
156-0853-00 


156-0853-02 


156-0495-00 
156-0495-02 


156-0495-00 


156-0495-02 


MC1405L 

156-0644-00 
156-0200-00 
156-0200-02 


156-0200-00 
156-0200-02 
156-0067-00 
156-0067-12 
156-0494-00 
156-0494-02 


156-0366-00 
156-0366-02 
156-0349-00 
156-0349-06 
MC14435 

156-0525-00 


156-0525-03 
156-0754-00 
156-0754-00 
156-0284-00 
156-0349-00 
156-0349-06 


156-0067-00 
156-0067-12 
156-0752-00 
156-0366-00 
156-0366-02 
156-0525-00 


156-0525-03 
156-0402-00 
156-0402-03 
156-0495-00 
156-0495-02 
156-0349-00 


156-0349-06 
156-0756-00 
156-0494-00 
156-0494-02 
156-0753-00 
156-0350-00 


156-0350-05 
156-0513-00 
156-0513-02 
156-0349-00 
156-0349-06 
156-0366-00 
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Tektronix Serial/Model No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code 
U1177 156-0366-02 8041500 MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 80009 
----- ----- (STANDARD AND OPTION 22 ONLY) 
U1179 156-0750-00 B010100 8В031439 MICROCIRCUIT,DI:DUAL MONOSTABLE MV 80009 
U1179 156-0750-01 8В031440 MICROCIRCUIT,DI:DUAL MONOSTABLE MV 80009 
U1180 156-0753-00 MICROCIRCUIT,DI:EXPAN 4-W 2-INP AOI GATE 80009 
U1206 156-0495-00 В010100 В041499 _ MICROCIRCUIT,LI:OPNL AMPL 80009 
----- ----- (STANDARD AND OPTION 22 ONLY) 
U1206 156-0495-02 В041500 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 80009 
----- ----- (STANDARD AND OPTION 22 ONLY) 
U1223 156-0644-00 MICROCIRCUIT,DI:QUAD BILATERAL SWITCH 80009 
U1230 156-0495-00 8010100 58041499 MICROCIRCUIT,LI:OPNL AMPL 80009 
—Á— (STANDARD AND OPTION 22 ONLY) 
U1230 156-0495-02 8041500 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 80009 
----- ----- (STANDARD AND OPTION 22 ONLY) 
01231 156-0466-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND BUFFER 01295 
----- ----- (STANDARD AND OPTION 22 ONLY) 
U1236 156-0495-00 8010100 8041499 MICROCIRCUIT,LI:OPNL AMPL 80009 
----- ----- (STANDARD AND OPTION 22 ONLY) 
U1236 156-0495-02 8В041500 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 80009 
----- ----- (STANDARD AND OPTION 22 ONLY) 
U1240 156-0495-00 | B010100 8041499  MICROCIRCUIT,LI:OPNL AMPL 80009 
----- ----- (STANDARD AND OPTION 22 ONLY) 
U1240 156-0495-02 8В041500 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 80009 
----- ----- (STANDARD AND OPTION 22 ONLY) 
U1312 156-0750-00 8В010100 58031439 . MICROCIRCUIT,DI:DUAL MONOSTABLE MV 80009 
U1312 156-0750-01  B031440 MICROCIRCUIT,DI:DUAL MONOSTABLE MV 80009 
U1313 156-0644-00 MICROCIRCUIT,DI:QUAD BILATERAL SWITCH 80009 
U1326 156-0750-00 8В010100 8В031439 MICROCIRCUIT,DI:DUAL MONOSTABLE MV 80009 
U1326 156-0750-01 8В031440 MICROCIRCUIT,DI:DUAL MONOSTABLE MV 80009 
U1334 156-0644-00 MICROCIRCUIT,DI:QUAD BILATERAL SWITCH 80009 
U1335 156-0495-00 8010100 8041499 MICROCIRCUIT,LI:OPNL AMPL 80009 
U1335 156-0495-02 8В041500 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 80009 
U1342 156-0750-00 8В010100 8091439 MICROCIRCUIT,DI:DUAL MONOSTABLE MV 80009 
U1342 156-0750-01 — B031440 MICROCIRCUIT,DI:DUAL MONOSTABLE MV 80009 
U1343 156-0644-00 MICROCIRCUIT,DI:QUAD BILATERAL SWITCH 80009 
moet (STANDARD AND OPTION 22 ONLY) 
U1406 156-0495-00 8010100 8041499 . MICROCIRCUIT,LI:OPNL AMPL 80009 
U1406 156-0495-02 В041500 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 80009 
U1420 156-0495-00 8В010100 8041499 . MICROCIRCUIT,LI:OPNL AMPL 80009 
U1420 156-0495-02 8В041500 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 80009 
U1445 156-0067-00 8В010100 8041499  MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 
U1445 156-0067-12 8В041500 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 
01451 156-0349-00 В010100 8041499 MICROCIRCUIT,DI:QUAD 2-INPUT NOR САТЕ 80009 
01451 156-0349-06 В041500 MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,CHK 80009 
U1452 156-0644-00 MICROCIRCUIT,DI:QUAD BILATERAL SWITCH 80009 
U1456 156-0350-00 8В010100 8041499  MICROCIRCUIT,DI:QUAD 2-INPUT NAND САТЕ 80009 
U1456 156-0350-05 8В041500 MICROCIRCUIT,DI:QUAD 2 INPUT NAND GATE,CHK 80009 
U1457 156-0350-00 8В010100 8041499  MICROCIRCUIT,DI:QUAD 2-INPUT NAND САТЕ 80009 
U1457 156-0350-05 8В041500 MICROCIRCUIT,DI:QUAD 2 INPUT NAND GATE,CHK 80009 
U1466 156-0495-00 8В010100 8041499 MICROCIRCUIT,LI:OPNL AMPL 80009 
U1466 156-0495-02 8041500 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 80009 
U1521 156-0495-00 8010100 8041409 MICROCIRCUIT,LI:OPNL AMPL 80009 
01521 156-0495-02 В041500 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 80009 
U1522 156-0350-00 8В010100 8041499  MICROCIRCUIT,DI:QUAD 2-INPUT NAND САТЕ 80009 
U1522 156-0350-05 В041500 MICROCIRCUIT,DI:QUAD 2 INPUT NAND GATE,CHK 80009 
U1547 156-0793-00 MICROCIRCUIT,DI:DUAL 4-INP NAND GATE 80009 
U1623 156-0366-00 8010100 8041499 MICROCIRCUIT,DI:DUAL D-TYPE Е-Е 80009 
U1623 156-0366-02 8В041500 MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 80009 
U1626 156-0349-00 8010100 8041499 MICROCIRCUIT,DI:QUAD 2-INPUT NOR САТЕ 80009 
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Mfr Part Number 


156-0366-02 


156-0750-00 
156-0750-01 
156-0753-00 


156-0495-00 
156-0495-02 


156-0644-00 
156-0495-00 


156-0495-02 
SN74LS37N 


156-0495-00 


156-0495-02 
156-0495-00 


156-0495-02 


156-0750-00 
156-0750-01 
156-0644-00 
156-0750-00 
156-0750-01 


156-0644-00 
156-0495-00 
156-0495-02 
156-0750-00 
156-0750-01 
156-0644-00 


156-0495-00 
156-0495-02 
156-0495-00 
156-0495-02 
156-0067-00 


156-0067-12 
156-0349-00 
156-0349-06 
156-0644-00 
156-0350-00 
156-0350-05 


156-0350-00 
156-0350-05 
156-0495-00 
156-0495-02 
156-0495-00 
156-0495-02 


156-0350-00 
156-0350-05 
156-0793-00 
156-0366-00 
156-0366-02 
156-0349-00 


7-31 


Replaceabie Electrical Рагіз- 413 


Текігопіх 

Ckt No. Part No 
U1626 156-0349-06 
U1627 156-0349-00 
U1627 156-0349-06 
U1632 156-0644-00 
01633 156-0750-00 
01633 156-0750-01 
01649 156-0067-00 
01649 156-0067-12 
01702 156-0494-00 
01702 156-0494-02 
01706 156-0750-00 
01706 156-0750-01 
01707 156-0575-00 
01707 156-0575-03 
01709 156-0366-00 
01709 156-0366-02 
01712 156-0366-00 
01712 156-0366-02 
01745 156-0545-00 
01758 156-0067-00 
01758 156-0067-12 
01810 156-0545-00 
01841 156-0158-00 
01841 156-0158-03 
01926 156-0067-00 
01926 156-0067-12 
01984 156-0937-00 
91987 156-0495-00 
01987 156-0495-02 
02033 156-0105-00 
02033 156-0105-02 
02216 156-0750-00 
02216 156-0750-01 
02240 156-0545-00 
02241 156-0682-00 
02242 156-0682-00 
02245 156-0582-00 
02246 156-0582-00 
02247 156-0582-00 
02251 156-0545-00 
12252 156-0682-00 
02253 156-0682-00 
02256 156-0745-00 
02257 156-0350-00 
02257 156-0350-05 
02259 156-0366-00 
7-32 


Serial/Model No. 
Eff Dscont 


8041500 
8010100 
В041500 


В041499 


В010100 
В031440 


8031439 


В010100 
В041500 
8010100 
B041500 
B010100 
B031440 


B041499 


B041499 


B031439 


B010100 
B041500 
B010100 
8041500 
B010100 
B041500 


8041499 
8041499 


8041499 


8010100 
8041500 


В041499 


В010100 
В041500 


8041499 


8010100 
B041500 


B041499 


B010100 
8041500 
B010100 


8041499 


В041499 


В041500 


В010100 8В031439 


8031440 


8010100 8041499 
B041500 


8010100 8041499 


Name & Description 


MICROCIRCUIT,DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 


MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,LI: 


MICROCIRCUIT,LI 


MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 


MICROCIRCUIT,LI: 
MICROCIRCUIT, DI: 


(OPTION 5 ONLY) 


MICROCIRCUIT,DI: 


(OPTION 5 ONLY) 


MICROCIRCUIT,DI: 


(OPTION 5 ONLY) 


MICROCIRCUIT,DI: 


(OPTION 5 ONLY) 


MICROCIRCUIT,DI: 


(OPTION 5 ONLY) 


MICROCIRCUIT,DI: 


(OPTION 5 ONLY) 


MICROCIRCUIT,DI: 


(OPTION 5 ONLY) 


MICROCIRCUIT,DI: 


(OPTION 5 ONLY) 


MICROCIRCUIT,DI: 


(OPTION 5 ONLY) 


MICROCIRCUIT,DI: 


(OPTION 5 ONLY) 


MICROCIRCUIT,DI: 


(OPTION 5 ONLY) 


MICROCIRCUIT, DI: 


(OPTION 5 ONLY) 


MICROCIRCUIT,DI 


QUAD 2 INP NOR GATE,CHK 
QUAD 2-INPUT NOR GATE 
QUAD 2 INP NOR GATE,CHK 
QUAD BILATERAL SWITCH 
DUAL MONOSTABLE MV 

DUAL MONOSTABLE MV 


OPERATIONAL AMPLIFIER 
OPERATIONAL AMPLIFIER 
HEX INVERTER/BUFFER 

HEX INV/BUFF,SELECTED 
DUAL MONOSTABLE MV 

DUAL MONOSTABLE MV 

3 INPUT NOR GATE 

3 INPUT NOR GATE,SELECTED 
DUAL D-TYPE F-F 

DUAL D FLIP-FLOP,CHK 
DUAL D-TYPE F-F 

DUAL D FLIP-FLOP,CHK 
12-BIT BINARY COUNTER 
OPERATIONAL AMPLIFIER 
OPERATIONAL AMPLIFIER 
12-BIT BINARY COUNTER 
DUAL OPERATIONAL AMPLIFIER 
:DUAL OPNL AMPL,CHK 
OPERATIONAL AMPLIFIER 
OPERATIONAL AMPLIFIER 
VOLTAGE REFERENCE 

OPNL AMPL 

QUAD OPNL AMPL,SELECTED 
OPERATIONAL AMPLIFIER 


OPERATIONAL AMPLIFIER,SEL 
DUAL MONOSTABLE MV 


DUAL MONOSTABLE MV 


12-BIT BINARY COUNTER 


HEX D FLIP-FLOP 
HEX D FLIP-FLOP 


BINARY UP/DOWN COUNTER 


BINARY UP/DOWN COUNTER 
BINARY UP/DOWN COUNTER 


12-BIT BINARY COUNTER 


HEX D FLIP-FLOP 
HEX D FLIP-FLOP 


HEX INVERTER 


:QUAD 2-INPUT NAND GATE 


(STANDARD AND OPTION 22 ONLY) 


MICROCIRCUIT,DI 
(OPTION 5 ONLY) 
MICROCIRCUIT,DI 
(OPTION 5 ONLY) 


:QUAD 2 INPUT NAND GATE,CHK 


:DUAL D-TYPE F-F 


Mfr 
Code 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
02735 
80009 
80009 
02735 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 


80009 


02735 


80009 
80009 


80009 


80009 
80009 


02735 


80009 
80009 


80009 


80009 
80009 


80009 


Mfr Part Number 


156-0349-06 
156-0349-00 
156-0349-06 
156-0644-00 
156-0750-00 
156-0750-01 


156-0067-00 
156-0067-12 
156-0494-00 
156-0494-02 
156-0750-00 
156-0750-01 
156-0575-00 
156-0575-03 
156-0366-00 
156-0366-02 
156-0366-00 
156-0366-02 
C04040AE 

156-0067-00 
156-0067-12 
C04040AE 

156-0158-00 
156-0158-03 
156-0067-00 
156-0067-12 
156-0937-00 
156-0495-00 
156-0495-02 
156-0105-00 


156-0105-02 
156-0750-00 


156-0750-01 


С04040АЕ 


156-0682-00 
156-0682-00 


156-0582-00 


156-0582-00 
156-0582-00 


CO4040AE 


156-0682-00 
156-0682-00 


156-0745-00 


156-0350-00 
156-0350-05 


156-0366-00 
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(OPTION 5 ONLY) 


( \ Tektronix — Serial/Model №. Mfr 
| Ckt Мо. Part No. ЕН Dscont Name & Description Code Mfr Part Number 
uu uM м ым Menlo а В, а tno Ue Ker ұлан ааа 2 АНОМ а m rore HIM ж АРА MS МАПУ > 
> 02259 156-0366-02 8В041500 MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 80009 156-0366-02 
----- ----- (OPTION 5 ONLY) 
U2266 156-0895-00 MICROCIRCUIT,DI:14-BIT BINARY COUNTER 80009 156-0895-00 
П ‚геше сарве (OPTION 5 ONLY) 
d 92267 156-0793-00 MICROCIRCUIT,DI:DUAL 4-INP NAND САТЕ 80009 156-0793-00 
(OPTION 5 ONLY) 
| 02279 156-0158-00 В010100 8041599 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00 
| ----- ----- (OPTION 5 ONLY) 
U2279 156-0158-03 8В041500 MICROCIRCUIT,LI:DUAL OPNL AMPL,CHK 80009 156-0158-03 
т---- ----- (OPTION 5 ONLY) 
U2310 150-1039-00 В010100 8031194 . LAMP,GLOW,RDOUT:NEON,7 SEGMENT,1.5 DIGIT 52536 SP331 
П (OPTION 5 ONLY) 
U2310 150-1039-01 8В031195 LAMP,GLOW,RDOUT:NEON,7 5ЕСМЕМТ,1.5 DIGIT 73138 SP331-02 
----- ----- (OPTION 5 ONLY) 
02320 150-1015-00 8В010100 8031194 — LAMP,GLOW,RDOUT:ORANGE,2.0 DIGIT 52536 59332 
----- ----- (OPTION 5 ONLY) 
U2320 150-1015-01 8В031195 LAMP,GLOW,RDOUT:ORANGE,2.0 DIGIT 73138 5Р332-01 
n у2120 154-0508-01 ELECTRON TUBE:CRT 50482 СТ 496 BP7 
ҮВ145 152-0195-00 SEMICOND DEVICE:ZENER,0.4W,5.1V,5Z 80009 152-0195-00 
П VR146 152-0195-00 SEMICOND DEVICE: ZENER,0.4W,5.1V,5% 80009 152-0195-00 
VR349 152-0195-00 SEMICOND DEVICE: ZENER,0.4W,5.1V, 5% 80009 152-0195-00 
! VR549 152-0195-00 SEMICOND DEVICE: ZENER,0.4W,5.1V, 5% 80009 152-0195-00 
VR670 152-0217-00 SEMICOND DEVICE: ZENER, 0.4W,8.2V, 5% 80009 152-0217-00 
ҮВ709 152-0217-00 SEMICOND DEVICE: ZENER, 0.4W,8. 2V, 5% 80009 152-0217-00 
|| ава 152-0279-00 ХВ031440 SEMICOND ВЕУІСЕ:2ЕМЕН,0.4М,5.1У,5% 80009 152-0279-00 
VR872 152-0279-00 ХВ031440 SEMICOND DEVICE:ZENER,0.4W,5.1V,5Z 80009 152-0279-00 
VRI961  152-0149-00 SEMICOND DEVICE:ZENER,0.4W,10V,57 80009 152-0149-00 
П 
П 
П 
| 
| 
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DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 


Symbols and Reference Designators 


Electrical components shown on the diagrams are in the following units unless noted otherwise: 


Capacitors - 


Resistors 


Values one or greater are in picofarads (pF). 


Values less than опе аге in microfarads (uF). 


Ohms (9). 


Symbols used on the diagrams are based on ANSI Standard Y32.2-1975. 


Logic symbology is based on ANSI Y32.14-1973 in terms of positive logic. Logic symbols depict the logic function per- 


formed and may differ from the manufacturer's data. 


The following prefix letters are used as reference designators to identify components or assemblies on the diagrams. 


Assembly, separable or repair- 
able (circuit board, etc.) 
Attenuator, fixed or variable 
Motor 

Battery 

Capacitor, fixed or variable 
Circult breaker 

Diode, signal or rectifier 
Delay line 

Indicating device (lamp) 
Spark Gap 

Fuse 

Filter 


Heat dissipating device (heat 
sink, heat radiator, etc.) 
Heater 

Hybrid circuit 

Connector, stationary portion 
Relay 

Inductor, fixed or variable 
Inductor/resistor combination 
Meter 

Connector, movable portion 
Transistor or silicon-controlled 
rectifier 

Resistor, fixed or varlable 


The following special symbols are used on the diagrams: 


PARTIAL AÍ VERTICAL BOARD 4 


VERTICAL AMPLIFIER © 


гэ] 


TO DIAG 


wc 


— 


N < 


Thermistor 

Switch 

Transformer 

Thermocouple 

Test point 

Assembly, inseparable or non- 
repairable (integrated circuit, 
etc.) 

Electron tube 


Voltage regulator (zener diode, 


etc.) 
Crystal 
Phase shifter 


Cam Switch Closure Chart 


Internal Screwdriver Adjustment 


Test Voltage 


Plug to E.C. Board 


Panel Adjustment 


Plug Index 


Modified Component—See Parts List 


Refer to Waveform 


4— Refer to Diagram Number 


SEL Value Selected at Factory 


Et mtd Coaxial Connector 


in 


39 3297 ?9 [VERT out }+— Panel Connector 


Assembly Number 


Board Name 


Etched Circuit Board Outlined 
Black 


__—— Schematic Name and Number 


з SINVHOVIG 8 NOILO3S 


COLOR CODE 


HEAT SINK 


з SINVHOVIG 8 NOILO3S 


— 
oq 
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| 
| | COMPOSITION 
| | | RESISTORS CERAMIC (1) 
^ c Е с! | ЈЕ CAPACITORS f y 
С в B Оі” 4 2 
ez SIGNAL biooe l usur EMITTING] — PLASTIC case ____ aa a 
| POWER TRANSISTORS | DIODE (L.E.D.) TRANSISTORS + = ДАНИ ы 


METAL-FILM 
RESISTORS 


OLO) апа(З)- 1ST, 2ND, AND ЗАО SIGNIFICANT FIGS. (Т) AND/OR (т) COLOR CODE MAY NOT 
(М) - MULTIPLIER (Т)- TOLERANCE; BE PRESENT ON SOME CAPACITORS; 
(19) - TEMPERATURE COEFFICIENT. (P) - POLARITY AND VOLTAGE RATING 


RESISTORS 


CAPACITORS DIPPED 


SIGNIFICANT TANTALUM 
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Figure 8-1. Semiconductor lead configurations. Figure 8-2. Capacitor and Resistor value identification. 
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Figure 8-4. Circuit board locations. 
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Figure 8-5. A1-ECG board component locations. 
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VOLTAGE AND WAVEFORM CONDITIONS 


Voltages are design-center values and may vary from measured values. Voltages are referenced to chassis 
ground unless noted otherwise. 


Waveforms are idealized and may vary from actual test-oscilloscope waveforms. 
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Figure 8-6. A2-Respiration board component locations. 
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VOLTAGE АМО WAVEFORM CONDITIONS 


Voltages are design center and may vary from measured values. Voltages are referred to chassis ground. 


Waveforms are idealized and may vary from actual test-oscilloscope waveforms. 
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Figure 8-7. A3-Pressure/Pulse board component locations. 
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скт еніп |скт GRID |СКТ GRID | СКТ еніп |CKT GRID |скт GRID 
NO COORD | NO COORD| NO COORD| NO COORD | NO COORD |NO COORD 


C911 1B CR1069 ЗЕ R1043 40 
C919 2A R1051 2Ғ 
C936 4B R1052 4С 
C939 3A R1053 4С 
C1003 2G R1054 4С 
C1006 2G R1061 ЗЕ 
C1011 АҒ R1062 ЗЕ 
С1012 АҒ 21065 ЗЕ 
C1013 ЗЕ R1066 ЗЕ 
C1016 4С 21067 ЗЕ 
с1032 2Ғ 21068 ЗЕ 
С1039 В1069 


A4—DVM BD COMPONENTS а 


Q955 4D 
Q956 4D 
Q958 4E 
Q959 4E 
Q961 4E 
Q962 4E 
Q964 4E 
Q965 4E 
Q979 2E 
Q982 4E 
0990 4B 
Q992 4C 
01003 2Ғ 
01032 ЛЕ 
01033 2Ғ 
01043 4E 
01061 2Е 
01062 2E 
01065 ЗЕ 
01067 ЗЕ 
01069 ЗЕ 
R906 


CR930 2B 
CR952 2Е 
СН982 ЗЕ 
CR1003 3G 
CR1011 4F 
CR1012 4F 
CR1013 4F 
CR1016 4F 
CR1061 3E 
CR1062 2E 
CR1067 


T1010 4Е 
TP909 ЗА 
TP935 3С 
TP939 2A 
TP945 2C 
TP946 3C 
TP947 4C 
TP952 1E 
TP1006 2F 
TP1013 


ET r к. 
L Бы 


p HG а-а-а a УК аа E oo 5—5 
Ей | 


| 
9-8-9 SS p а 


La-S-9-a-alqg-9-3-5-948-8-3-39-3 


Figure 8-8. A4-DVM board component locations. 
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VOLTAGE AND WAVEFORM CONDITIONS 


Voltages are design-center values and may vary from measured values. Voltages are referenced to chassis 
ground. 


Waveforms are idealized and may vary from actual test-oscilloscope waveforms. All waveforms are time 
related. Times indicated are with respect to to. The test oscilloscope is triggered on -slope from TP935. Digital 
readout displaying temperature of about 1139F. 
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| +7У RoN TO P2377 
001 DIAG 
71. 8002 Ф 
i 
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UIO23A 110258 (250 kHz) «Sui 
57 495 © 
том” “аз 
- 2 (1032 
2 ава | С) 
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> - 90У 4 4011 | џа47-4 
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PR UlO2IA-1 2 
+165\ - 
26V P-P 
FROM 71472 
TPIOI6 
DIAG 
©) 5 e С зб SIGN ENABLE LOGIC 
сівее $8106 
. 754 
% A хпалекі +SV 
м 
45V U377C усве! 
TPIOI7 4001 
Raoer ** 84 
фах у (Савы 
SIGN ENABLE pyy ANN 
FROM 1100-57 21061 вы 
DIAG IM x RESISTOR РАСК 8476 жж RESISTOR РАСК Р406 іза 
А B C DEF GHI JU KL MNP, 54 Д 
16 а 
4778 
+5V 4001 
ВЗО6А жж 4 34C D 2 3 4 5 6 | з |a jio ји 12 [з [t4 |5 
— 100% 04 0Р2 +75V 
0Р2 > в 7 е +5V 
FROM 100-26 АДАС ров аювв 
DIAG М "T IM свое 
ваоввжж 4348 
БЕЗ 25 100k 5 4 ОРЗ 01067 
(NOT USED) 07—22—— Ross D» RIO67 
M. - Ud34A Sa 
pass Oke id 4044 0р4 2 
ЧА ја E 
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за 9.25%,72 RESISTOR 
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скт GRID CKT GRID CKT GRID CKT GRID CKT GRID 
NO COORD| NO COORD| NO COORD| NO COORD | NO COORD 


C1126 CR1172 5C 5F 
C1151 CR1173 5C 5F 
С1179 CR1203 56 БЕ 
C1207 CR1204 5G 5E 
с1209 CR1243 6G 7F 
C1212 CR1248 6G 7F 
C1213 CR1321 1E 5E 
C1231 CR1322 1D 6G 
A D с1233 CR1351 3B 6G 
C1236 CR1352 3B 6G 
CR1522 7C 6G 
01342 с1241 CR1541 6C 5E TP1221 
C1242 CR1542 6C 5E TP1241 
» C1246 CR1552 7E 6E TP1317 
ю өз U1326 C1251 CR1571 4G 1E TP1347 
c 88 *R1341 C1253 CR1577 3B ЂЕ ТР1439 
2 га RI26 (1326 С1256 CR1579 48 1Е ТР1510 
бо š Ы С1257 ТЕ 
EE ав” аве 9 5 с1312 P1101 4A 1E U1123 
55 01335 5 С1316 P1120 3B 1D U1133 
=2 2 
oo ° C1326 P1145 7А 3D U1146 
9% dini C1331 P1402 ТЕ зс 01147 
о О с1334 Р1462 16 3D U1149 
«o утво С1336 P1587 4G 3D U1151 
C1337 01152 4B 3D U1175 
C1342 01346 2С U1176 
C1356 Q1551 6D U1177 
C1361 Q1571 4G U1179 
C1364 Q1576 3C U1180 
C 1366 Q1577 3B U1206 
C1367 Q1594 4G U1223 
C1404 R1121 6C U1230 
C1437 R1122 6D U1231 
C1236 C1212 R1591 61591 C1464 R1123 6D U1236 
C1522 R1124 60 U1240 
U1206 C1543 R1126 6D U1312 
C1552 R1127 6C U1313 
ыў ба C1562 R1133 6B U1326 
C1563 R1151 3C U1335 
C1564 R1152 3C U1342 
01231 C1564 R1153 4C U1343 
C1571 R1154 4C U1406 
C1581 R1161 3C 01420 
on C1591 R1162 3B U1445 
R1163 40 U1451 
P1145 CR1122 R1164 4B U1452 
CR1124 81179 ДЕ 91456 
квадрата CR1134 R1201 5H U1457 
CR1136 R1202 5G U1466 
— P1 CR1137 R1203 56 U1521 
CR1138 R1206 56 U1522 
CR1151 R1207 5G U1547 
Figure 8-9. A5-Conditioner board component locations. CR1162 R1209 5G 
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VOLTAGE AND WAVEFORM CONDITIONS 


Voltages are design-center values. Voltage are referenced to chassis ground. 


Waveforms are idealized and may vary from actual test-oscilloscope waveforms. 
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скт GRID CKT GRID CKT GRID CKT GRID CKT GRID 
NO COORD| NO COORD| NO COORD| NO COORD |NO COORD 


C1126 CR1172 5C 1F 

C1151 CR1173 5C 1F 

C1179 CR1203 5G 2G 

C1207 CR1204 5G 2F 

C1209 CR1243 6G 2G 

C1212 CR1248 6G 1F 

C1213 CR1321 1E 3F 

61342 _ ТР1347 C1231 CR1322 1D ЗЕ 

R1342 C1241 C1233 CR1351 3B 2G 

13 C1236 CR1352 3B 3G 

CR1522 7C 3G 
C1241 CR1541 6C 3G TP1221 
C1242 CR1542 6C 3G TP1241 
C1246 CR1552 7Е 3G TP1317 
C1251 CR1571 4G 3G TP1347 
C1253 CR1577 3B 3G TP1439 
R1326 С1326 z C1256 CR1579 4B 4G TP1510 

B C1257 3G 
01335 5 Hs С1312 P1101 4A 3E U1123 
g ЕЕ С1316 P1120 3B ЗЕ 91133 
с1367 8 C1326 P1145 7A 3F U1146 
Ë C1331 Р1402 1F 3G U1147 
сай E C1334 P1462 1G 1G U1149 
ёга С1336 P1587 4G 3G U1151 
= ts C1337 01152 4B 1G U1175 
85 C1342 01346 2C 3H U1176 
C1356 01551 60 3H U1177 
225 С1361 01571 46 ан 01179 
=== C1364 01576 3C 3H U1180 
C1366 01577 3B 3H U1206 
| 0176 С1367 01594 46 46 91223 
а с1404 R1121 6С 4G U1230 
m ізін tom ара С1437 81122 60 46 91231 
с C1464 81123 60 4G U1236 
> с1522 R1124 60 7C U1240 
Op 11206 55 С1543 R1126 6D У 70 01312 
Eo == C1552 R1127 6C 7E U1313 
оз 6173 С1209 С1562 R1133 6B 7E U1326 
99 С1563 R1151 3C 4B U1335 
is vi23t C1564 R1152 3С 6E U1342 
О с1564 81153 4C бЕ 91343 


С1571 В1154 4С бЕ 01406 
С1581 R1161 3C 6c U1420 
C1591 R1162 3B 7D U1445 
R1163 40 7C U1451 
CR1122 R1164 4B 7D U1452 
CR1124 R1179 ЯҒ 3B U1456 
CR1134 R1201 5H 3B U1457 
CR1136 R1202 5G 7E U1466 
CR1137 R1203 56 4G U1521 
CR1138 R1206 56 7E U1522 
Figure 8-10. A5-Conditioner board component locations. CR1151 R1207 5G 4G U1547 
CR1162 R1209 56 4F 
CR1163 R1211 БЕ 4F 
CR1171 R1212 БЕ 4G 
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VOLTAGE, AND WAVEFORM CONDITIONS 


Voltages are design-center values and may vary from measured values. Voltages are referenced to chassis 
ground. 


Waveforms are idealized and may vary from actual test-oscilloscope waveforms. Heart-rate and respiration- 
rate signals must be present. 
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Figure 8-11. A5-Conditioner board component locations. 
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A8 DISPLAY BD 
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іпоаузн 


BOARD-PIN ASSIGNMENTS 


ECG BOARD 
J100 PIN ASSIGNMENTS 


PIN DESCRIPTION TO/FROM 


1 Ground #2 

7 
8 
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1 
2 
3 
4 
СВ1627 
7 
8 
9 
0 
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R222, U1702A, 2600-19 
2400-22 Not used in Standard 413 
ЕС Са а 
28 T 
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NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 


1 
1 
1 
1 
1 
1 
1 
600-20, U1702F-14, J400-24 
1 
1 
2 
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+5 М 
UT6328-4 

P1100-49, P2400-24, U215C-8 
1597-1 


RESPIRATION BOARD 
J400 PIN ASSIGNMENTS 
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11 N 
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13 
CR1726 
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А J600 РІМ ASSIGNMENTS 
PIN DESCRIPTION 
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1 Ground #2 U S преље 
2 32V —— — Y... 
3 
a ae 
л ы т ок == 


2 Ge) | е. Z= K | = = = — — = = j 
| 6 PulseSIZER635(CCW) | P6353 — | 
OO — — — — | — MEI — — — — ——3] 
8 Pulse SIZE R635 (CW) [__ С o 
im xe Ta И АЕ 
J1100-56, 56058 
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BOARD-PIN ASSIGNMENTS 


DVM BOARD 
J900 PIN ASSIGNMENTS 


PIN DESCRIPTION TO/FROM 


Ema оын килы ег BOR RR DAI TERR BENESSERE UU AMPARO ава 
T Ground fi ee і 
2 -12V 
3 -7 V 


71010 
mu eae O ваар ааа ета 
M mE — T инн рк ЕЕЕ АНА 
13 1 (half digit) P977-8, Q982 

14 4 Р977-7, 0975-14 

15 f 
верв І 
ар A І 
| вета обала — — — — — — | 


Sign Enable 
22 Update (DVM) 
Blanking 


26 DPZ 
27 Ground #1 

DVM In J1100-59, U1223d-10 
Gnd #1, J1100-60 
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CONDITIONER BOARD 
J1100 PIN ASSIGNMENTS 


РІМ DESCRIPTION TO/FROM 
1 ALARM Light P1598-2 
2 PULSE ALARM On/Off Switch 51532 
3 LOW RATE LIMIT Readout Push Switch P1133-7 
4 RATE ALARM OFF Switch P1133-4 


5 LOW RATE LIMIT R1515 (CW) P1133-3 

6 LOW RATE LIMIT R1515 (slider) P1133-2 

7 HIGH RAGE LIMIT Readout Push Switch P1134-4 

8 HIGH RATE LIMIT R1505 (slider) P1134-2 

9 ALARM RESET P1159-5, S1559 

10 PRESSURE ZERO READOUT PUSH Switch P1171-1, S765 

12 Rate Alarm SOURCE Switch P1520-3, P1510-3, S1510 

13 Rate Alarm SOURCE Switch P1520-5, P1521-5, S1510 
P1564-2, P1554-2, S1554 

15 АРМЕА ALARM Switch P1564-4, P1554-4, S1554 

16 Selected Trig U1706B-5 


17 Alarm Ext Out 


20 Skip Resp J400-21, P2400-32 

21 Resp Wave (0.5 V/Cm) J400-29, U439A-1, P1597-6 

22 Transducer (Skip A/V) U739B-4, P2400-21 

23 Transducer (Selected Press Skip) CR1163 

24 NC (A Wave Scaled) J600-24, P2400-20, P635-6 

25 Pulse Wave J600-26 

26 _ Press Wave Scaled 

27 Sample (DVM) 

28 Update (DVM) 
с=з мє т х= ху ткен 


29  DP2 
30 — +2.5 V Reference 
31 Ground #2 


32 12 V 
33 -7У 
P1133-1 
37 Spare 
38 HIGH RATE LIMIT R1505 (CCW) P1134-1 
| 39 Press Wave Scaled U1175-4 
40 PRESSURE ZERO READOUT PUSH Switch Р1171-2 
41 Rate Alarm SOURCE Switch 
42 Rate Alarm SOURCE Switch P1520-4, P1510-4, S1510 
43 Apnea DELAY Switch P1564-1, P1554-1, S1554 
44 APNEA ALARM Switch P1564-3, P1554-3, S1554 
45 AUDIO (Alarm) P1731-3, R1731 
46 — Low Batt/Monitor On 
47 Alarm Ext Reset Ес 
48 Ground #1 ЈЕ 
49 -ECG Wave J100-29, U215C-8, P2400-24 
50 Resp Trig x | . J400-23, CR1729 


51 Press/Pulse Trig NI J600-12, U1632C-11 
52 Transducer (Skip A) J600-15, P2400-4 
53 Риіѕе/Ргеѕѕиге J600-18, U1711C-6, J400-25 

54 A/V Wave Scaled J600-25, U872C-8, P635-5, P2400-3 
55 Pressure Wave (A/V) J600-27, U872D-14 

56 Ргеѕѕ/Риіѕе Wave J600-29, S605B 


57 Sign Enable U1133C-10, J900-21 
58 Blanking U1180-3, J900-23 
59  DVM In U1223D-10, J900-28 
60 DVM Com Gnd #1, J900-29 
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У BOARD-PIN ASSIGNMENTS 


DVM Common 


Ground #1, J1100-48 


Low Batt/Monitor On 


J1100-46, U2033-6 


Temp B Overrange U1457C-10 
Skip Temp B U1466A-1 
Temp B (DVM, 10 mV/deg) ] U1466C-8 


P2400/P2401 
PIN ASSIGNMENTS 
PIN DESCRIPTION | TO/FROM 
1 Alarm Ext Out (15 mA) J1100-17 
2 Alarm Reset J1100-47 
3 A/V Wave Scaled J1100-54, J600-25, U872C-8, P635-5 
4 SkipA | 1100-52, 0600-15 
5 Skip Temp А U1406D-14 
6 Heart Rate Overrange |; 013268-5 
7 БИС 21427 °C Са! 
8 A/N Wave (Pulse Wave) | J1100-55 or 56 via P1120 
9 Temp A (DVM, 10 mV/deg) U1406B-7 
10  Diast (DVM, 10 mV/mmHg) U1236D-14 
11 RATE (DVM, 10 mA/bpm) U1335B-7 
12 
13 
14 
15 
16 
17 


uA 


18 A/V Wave Scaled J1100-24, J600-24, NC in Standard 413 
19 Resp Wave (0.5 V/Cm) J400-29, U439A-1, J1100-21 
20 PULSE WAVE | 11100-25, 2600-26 

21 Skip A/V P1100-22, 0739В-4 

22 A/V Overrange CR1122, CR1124, 

23 Temp A Overrange | 014570-11 

24  -ECG Wave J100-29, U215C-8, J1100-49 
25 | Wave Common Ground #2, J1100-31 

26 Syst (DVM, 10 mV/mmHg) U1236A-1 

27 Mean (DVM, 10 mV/mmHg) 1 U1206A-1 

28  Press/Pulse Trig NC 

29  Press/Pulse U1451B-4 

30 Alarm U1151D-11 

31 Resp Rate Overrange U1326A-13 

32 Skip Resp J400-21, J1100-20 

33 RESP Rate (DVM, 10 mV/brpm) U1335A-1 

34 Resp Trig P1100-50, CR1729 
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OPTION 20 A13—PULSE BD 


COMPONENTS 


*Back of Brd 


Figure 8-16. A13-Pulse board component locations (Option 20). 
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VOLTAGE АМО WAVEFORM CONDITIONS 


Voltages are design-center values and may vary from measured values. Voltages are referenced to chassis 
ground unless noted otherwise. 


Waveforms are idealized and may vary from actual test-oscilloscope waveforms. 
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REPLACEABLE 
MECHANICAL PARTS 


INDENTATION SYSTEM 


This mechanical parts list is indented to indicate item 
relationships. Following is an example of the indentation system 
used in the description column. 


PARTS ORDERING INFORMATION 


Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 


Changes to Tektronix instruments are sometimes made to 
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and to give you the benefit of the latest circuit improvements Assembly and/or Component 
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number, serial number, and modification number if applicable. Attaching parts for Detail Part 


12345 Мате & Description 
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If a part you have ordered has been replaced with a new ог Parts of Detail Part 
improved part, your local Tektronix, Inc. Field Office or Attaching parts for Parts of Detail Part 
representative will contact you concerning any change in part ---4--- 
number. 


Attaching Parts always appear in the same indentation as 
the item it mounts, while the detail parts are indented to the right. 


Change information, if any, is located at the rear of this 


manual. 
Indented items are part of, and included with, the next higher 
SPECIAL NOTES AND SYMBOLS indentation. The separation symbol - - - * - - - indicates the end of 
| | attaching parts. 
X000 Part first added at this serial number 
00Х Part removed after this serial number Attaching parts must be purchased separately, unless otherwise 


specified. 


FIGURE AND INDEX NUMBERS 


Items in this section are referenced by figure and index 
numbers to the illustrations. 


ITEM NAME 


Іп the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 
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Mfr. Code 


000CY 
000ЕВ 
000FB 
00779 
01295 


08261 
12136 
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22526 
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50060 
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86928 
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CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER 


Manufacturer 


NORTHWEST FASTENER SALES, INC. 
AIR-O-PLASTIK 

CALIFORNIA EASTERN LABORATORIES 
AMP, INC. 

TEXAS INSTRUMENTS, INC., SEMICONDUCTOR 
GROUP 

SPECTRA-STRIP CORP. 

PHILADELPHIA HANDLE COMPANY, INC. 
ALBANY PRODUCTS CO., DIV. OF PNEUMO 
DYNAMICS CORPORATION 

BERG ELECTRONICS, INC. 

G.M. NAMEPLATE, INC. 

HEYMAN MFG. CO. 

NDM CORPORATION 

NATIONAL CABLE MOLDING CORPORATION 
STIMPSON, EDWIN B., CO., INC. 
ALLMETAL SCREW PRODUCTS CO., INC. 
ATLANTIC INDIA RUBBER WORKS, INC. 
CAMBRIDGE THERMIONIC CORP. 
CENTRALAB ELECTRONICS, DIV. OF 
GLOBE-UNION, INC. 

FISCHER SPECIAL MFG. CO. 

TEXAS INSTRUMENTS, INC., METALLURGICAL 
MATERIALS DIV. 

HUBBELL HARVEY, INC. 

DOT FASTENER CO., А UNITED-CARR DIV. 
OF TRW INC. 

PHEOLL MANUFACTURING CO., DIVISION 
OF ALLIED PRODUCTS CORP. 
RUBBERCRAFT CORP. OF CALIF., LTD. 
ILLINOIS TOOL WORKS, INC. 
SHAKEPROOF DIVISION 

WROUGHT WASHER MFG. CO. 

TEKTRONIX, INC. 

TEXAS INSTRUMENTS, INC., 

CONTROL PRODUCTS DIV. 

CENTRAL SCREW CO. 

PENN FIBRE AND SPECIALTY CO., INC. 
SEASTROM MFG. COMPANY, INC. 

LITTON SYSTEMS, INC., USECO DIV. 
WECKESSER CO., INC. 


Address 


7923 SW CIRRUS DRIVE 

150 FIELDCREST AVENUE 

3005 DEMOCRACY WAY 

P O BOX 3608 

P О BOX 5012, 13500 N CENTRAL 
EXPRESSWAY 

7100 LAMPSON AVE. 

1643 HADDON AVENUE 


145 WOODWARD AVENUE 
YOUK EXPRESSWAY 

2040 15TH AVENUE WEST 
147 N. MICHIGAN AVE. 
3040 RIVER ROAD 

136 SAN FERNANDO ROAD 
900 SYLVAN AVENUE 

821 STEWART AVE. 

571 W. POLK ST. 

445 CONCORD AVE. 


P O BOX 858 
446 MORGAN ST. 


34 FOREST STREET 
584 DERBY MILFORD ROAD 


ROUND HOUSE INDL PK,PO BOX 710 


5700 W. ROOSEVELT RD. 
1800 W. 220TH ST. 


ST. CHARLES ROAD 
2100 S. O BAY ST. 
P 0 BOX 500 


34 FOREST ST. 

2530 CRESCENT DR. 

2032 E. WESTMORELAND ST. 
701 SONORA AVENUE 

13536 SATICOY ST. 

4444 WEST IRVING PARK RD. 


City, State, Zip 


BEAVERTON, OREGON 97005 
EDISON, NJ 08817 

SANTA CLARA, CA 95050 
HARRISBURG, PA 17105 


DALLAS, TX 75222 
GARDEN GROVE, CA 92642 
CAMDEN, NJ 08103 


SOUTH NORWALK, CT 06586 
NEW CUMBERLAND, PA 17070 
SEATTLE, WA 98119 
KENILWORTH, NJ 07033 
DAYTON, OH 45439 

LOS ANGELES, CA 90031 
BAYPORT, NY 11705 
GARDEN CITY, NY 11530 
CHICAGO, IL 60607 
CAMBRIDGE, MA 02138 


FORT DODGE, IA 50501 
CINCINNATI, OH 45206 


ATTLEBORO, МА 02703 
ORANGE, CT 06477 


WATERBURY, CT 06720 


CHICAGO, IL 60650 
TORRANCE, CA 90507 


ELGIN, IL 60120 
MILWAUKEE, WI 53207 
BEAVERTON, OR 97077 


ATTLEBORO, MA 02703 
BROADVIEW, IL 60153 
PHILADELPHIA, PA 19134 
GLENDALE, CA 91201 

VAN NUYS, CA 91409 
CHICAGO, IL 60641 
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Е Replaceable Mechanicai Parts—413 
B Fig. & 
e Index Tektronix  Serial/Model №. Mfr 
l No. Part Мо. . Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
1-1 348-0414-00 2  BUMPER,PLASTIC:0.500 DIA,TEK BLUE 80009 348-0414-00 
-2 355-0184-00 4 STUD,SNAP FSTNR: 77132 85-10370 
(ATTACHING PARTS FOR EACH) 
| -3 211-0105-00 1 SCREW,MACHINE:4-40 X 0.188"100 DEG,FLH STL 83385 OBD 
= — = ХК - - - 
-4 390-0581-00 1 CAB.,WRAPAROUND: TOP 80009 390-0581-00 
-5 342-0212-00 1 . INSULATOR,FILM:CIRCUIT BOARD,MYLAR 80009 342-0212-00 
(ATTACHING PARTS) 
-6 211-0565-00 4  SCREW,MACHINE:6-32 X 0.250 INCH,TRH STL 83385 OBD 
- - - ж - - - 
-7 348-0414-00 2 BUMPER,PLASTIC:0.500 DIA,TEKBLUE 80009 348-0414-00 
-8 348-0089-00 4  BUMPER,PLASTIC:BLACK VINYL 80009 348-0089-00 
Е -9 348-0380-01 4  FOOT,CABINET:TEK BLUE NYLON 80009 348-0380-01 
(ATTACHING PARTS FOR EACH) 
-10  211-0097-00 2 SCREW,MACHINE:4-40 X 0.312 INCH,PNH STL 83385 OBD 
= – =~ *- = = 
-11 348-0282-00 1 FLIPSTAND,CAB.:3.438 H,SST 80009 348-0282-00 
-12  390-0363-00 8В010100 8031349 1 COVER,MONITOR:BOTTOM,0.040 AL 80009 390-0363-00 
390-0363-03  B031350 1 COVER,MONITOR:BOTTOM,0.040 AL 80009 390-0363-03 
(ATTACHING PARTS) 
-13  211-0565-00 4 SCREW,MACHINE: 6-32 X 0.250 INCH,TRH STL 83385 OBD 
- = = “Ў се «а - 
| -14 200-2136-00 1 DOOR,ACCESS:FRONT,NEONATAL , W/ HARDWARE 80009 200-2136-00 
200-2137-00 1 DOOR,ACCESS:FRONT,ADULT W/HDW, PLASTIC 80009 200-2137-00 
----- ----- - (OPTION 22 ONLY) 
(ATTACHING PARTS) 
-15  211-0034-00 4 SCREW,MACHINE:2-56 X 0.50 INCH,PNH 83385 OBD 
=“ = = ае 
-16 337-2405-00 1 SHLD,IMPLOSION:414 MOD 4A 22670 OBD 
337-2408-00 1 SHLD,IMPLOSION: 80009 337-2408-00 
E & ----- ----- - (OPTION 20 ONLY) 
337-2475-00 1 SHLD,IMPLOSION: 80009 337-2475-00 
----- ----- - (OPTION 22 ONLY) 
-17 334-3037-00 1 MARKER,IDENT:MARKED 413 22670 OBD 
В 334-3038-00 1 MARKER,IDENT:OPTION 20 80009 334-3038-00 
-18 378-0100-00 1 FILTER,LIGHT:AMB,2.4 X 0.85 X 0.03 80009 378-0100-00 
-19  331-0433-00 1 MASK,READOUT:413/413 OPT 20 80009 331-0433-00 
-20 ----- ----- 1 LIGHT IND:(SEE 051585 EPL) 
-21  333-2305-00 1 PANEL,FRONT:413 80009 333-2305-00 
333-2305-01 ] PANEL,FRONT:OPTION 20 80009 333-2305-01 
----- ----- - (OPTION 20 ONLY) 
(ATTACHING PARTS) 
-22  211-0025-00 2  SCREW,MACHINE:4-40 X 0.375 100 DEG,FLH STL 83385 OBD 
= = «з * - — = 
ё -23 366-1495-00 6  KNOB:GRAY 80009 366-1495-00 
----- ----- - . EACH KNOB INCLUDES: 
213-0153-00 1 . SETSCREW:5-40 X 0.125,STL ВК OXD,HEX 000СҮ OBD 
-24 426-1072-00 19 FRAME,PUSH BTN: PLASTIC 80009 426-1072-00 
-25 ----- ----- 1 RES.,VAR,NONWIR:(SEE #1733 EPL) 
| (АТТАСНІКС РАЕТ5) 
-26 210-0583-00 1 NUT,PLAIN,HEX.:0.25-32 X 0.312 INCH,BRS 73743 2х20224-402 
-27  210-0940-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD 
- -—- ж = = = 
й -28 ----- ----- 1 RES.,VAR NONWIR:(SEE R635 EPL) 
(ATTACHING PARTS) 
-29 210-0583-00 1 NUT,PLAIN,HEX.:0.25-32 X 0.312 INCH,BRS 73743 2Х20224-402 
-30 210-0940-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD 
- =- - ж - - = 
| -31 ----- ----- 1 RES.,VAR NONWIR:(SEE R470 EPL) 
(ATTACHING PARTS) 
-32  210-0583-00 1 NUT,PLAIN,HEX.:0.25-32 X 0.312 INCH,BRS 73743 2Х20224-402 
g -33 210-0940-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD 
= = «= + - - = 
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Replaceable Mechanical Parts—413 


Fig. & 
Index Tektronix  Serial/Model No. Mfr 
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
1-34 ----- ----- 1 RES.,VAR NONWIR:(SEE R212 EPL) 
(ATTACHING PARTS) 
-35  210-0583-00 1 NUT,PLAIN,HEX.:0.25-32 X 0.312 INCH,BRS 73743 2х20224-402 
-36  210-0940-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD 
- - - ж - ow 
-37 366-0261-00 8010100 В031174 1 KNOB:0.312 OD X 0.406 INCH LONG 80009 366-0261-00 
366-0261-01 В031175 1 KNOB: 80009 366-0261-01 
214-0949-00 l . SPR,HLCL,TRSN:0.282" OD X 0.125" LONG 80009 214-0949-00 
-38 ----- ----- 1 RES.,VAR NONWIR:(SEE R765 EPL) 
(ATTACHING PARTS) 
-39 210-0583-00 1 NUT,PLAIN,HEX.:0.25-32 X 0.312 INCH,BRS 73743 2X20224-402 
-40 210-0940-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD 
-41 210-0046-00 1 WASHER,LOCK:INTL,0.26 ID X 0.40" OD,STL 78189 1214-05-00-0541С 
“= = Ke - 
-42 ----- ----- 1 RES.,VAR NONWIR:(SEE #1515 EPL) 
(ATTACHING PARTS) 
-43  210-0583-00 1 NUT,PLAIN,HEX.:0.25-32 X 0.312 INCH,BRS 73743 2X20224-402 
-44 210-0940-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD 
== em Kw - ~ 
-45 ----- ----- 1 RES.,VAR NONWIR:(SEE #1505 EPL) 
(ATTACHING PARTS) 
-46 210-0583-00 1 NUT, PLAIN,HEX.:0.25-32 X 0.312 INCH,BRS 73743 2X20224-402 
-47  210-0940-00 1 WASHER, FLAT:0.25 ID X 0. 375 INCH OD,STL 79807 OBD 
= = «а Kw |- а 
-48 333-2303-00 1 PANEL, FRONT: 80009 333-2303-00 
333-2363-00 1 PANEL,FRONT: 80009  333-2363-00 
333-2304-00 1 PANEL, FRONT: 80009 333-2304-00 
-49 200-0935-00 2 BASE,LAMPHOLDER:0.29 OD X 0.19 CASE 80009 200-0935-00 
-50 352-0157-00 2 LAMPHOLDER:WHITE PLASTIC 80009 352-0157-00 
-51 ----- ----- 1 LAMP LED:YELLOW(SEE 05470 EPL) 
-52 ----- ----- 1 LAMP LED:GREEN(SEE 051725 EPL) 
-53 ----- ----- 1 СКТ BOARD ASSY:SWEEP SW(SEE А9 EPL) 
(ATTACHING PARTS) 
-54  211-0541-00 2 SCREW,MACHINE:6-32 X 0.25"100 DEG,FLH STL 83385 OBD 
- = = Хо - - - 
----- ----- - . СКТ BOARD ASSY INCLUDES: 
-55 366-1559-00 8 . PUSH BUTTON:GRAY 80009 366-1559-00 
-56 220-0802-00 2 . NUT BLOCK:0.325 X 0.4 X0.19,(2)0-80 THRU 80009 220-0802-00 
(ATTACHING PARTS FOR EACH) 
-57  211-0186-00 2 . SCREW,MACHINE:0-80 X 0.125,FILH,SST,SLOT 12360  00A008AHBUUOL 
aw we Ў.“ ow 
-58 ----- ----- 2 . SWITCH,PUSH:(SEE 51510 6 $1956 EPL) 
-59 ----- ----- 1 . SWITCH,PUSH:(SEE 51782 EPL) 
-60 ----- ----- 1 . SWITCH,PUSH:(SEE 51554 EPL) 
-61 361-0542-00 14 . SPACER,SWITCH:PLASTIC 71590 Ј-64281 
-62 131-0589-00 22 TERM,PIN:0.46 L X 0.025 SQ.PH BRZ GL 22526 47350 
-63 ----- ----- 1 скт BOARD ASSY:READOUT SW(SEE A10 ЕРІ.) 
(ATTACHING PARTS) 
-64 211-0541-00 2 SCREW,MACHINE: 6-32 X 0.25"100 DEG,FLH STL 83385 OBD 
E MP - = 
. ----- ----. = . СКТ BOARD ASSY INCLUDES: 
-65 220-0802-00 2 . NUT BLOCK:0.325 X 0.4 X0.19,(2)0-80 THRU 80009 220-0802-00 
(ATTACHING PARTS FOR EACH) 
-66 211-0186-00 2 . SCREW,MACHINE:0-80 X 0.125,FILH,SST,SLOT 12360 (00Ү008АНВІЛ/01 
= ~ - Ў“ - = 
-67 366-1559-00 6 . PUSH BUTTON:GRAY 80009 366-1559-00 
----- ----- - . (STANDARD AND OPTION 22 ONLY) 
366-1559-00 4 . PUSH BUTTON:GRAY 80009 366-1559-00 
----- ----- - . (OPTION 20 ONLY) 
-68 366-1489-23 1 . PUSH BUTTON:GRAY--RESET 80009 366-1489-23 
-69  384-1136-00 1 . EXTENSION SHAFT:0.95 INCH LONG 80009 384-1136-00 
-70 ----- ----- 1 . SWITCH,PUSH:(SEE 51135 ЕРІ.) 
-71 ----- ----- - . SWITCH,PUSH:(SEE $1559 ЕРІ.) 
-72 361-0542-00 6 . SPACER,SWITCH:PLASTIC 71590 J-64281 
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Fig. & 
Index 


1-73 


-74 


-107 


-108 


-109 


-110 


-111 


-112 


Tektronix 
Part No. 


131-0608-00 


175-2096-00 
131-0707-00 
175-0829-00 
352-0164-00 
175-2108-00 
131-0707-00 
175-0828-00 
352-0163-01 


136-0676-00 
136-0673-00 
131-0608-00 
386-3714-00 


210-0586-00 


348-0352-00 
136-0551-00 
136-0551-01 
136-0551-03 
136-0669-00 
352-0201-00 
131-0621-00 
175-0828-00 
343-0429-01 
343-0428-00 


211-0097-00 
166-0026-00 


211-0126-00 
211-0116-00 


343-0427-00 
211-0021-00 
343-0144-00 
129-0456-00 


129-0718-00 
252-0571-00 


136-0260-02 
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Serial/Model No. 


ЕН Dscont Оу 
12 

1 

1 

1 

6 

ЕТ 

1 

1 

5 

ЕТ 

1 

1 

2 

38 

1 

19 

1 

4 

4 

8010100 8029999 1 
8030000 B030649 1 
8030650 1 
1 

1 

5 

FT 

2 

1 

1 

1 

XB020000 B031154 | 
8031155 1 


8010100 B030799 1 
8030800 В031154Х 1 


Iw | чч { а ла nin: 


Replaceable Mechanical Parts—413 


12345 


. TERMINAL,PIN:0.365 L X 0.25 PH,BRZ,GOLD PL 
. LT EMITTING DIO:RED/GREEN(SEE DS2039 EPL) 
. LT EMITTING DIO:RED(SEE DS1727 EPL) 
. СА ASSY,SP,ELEC:6,26 AWG,4.5 L 
. . CONNECTOR,TERM.:22-26 AWG,BRS& CU BE GOLD 
. . WIRE,ELECTRICAL:6 WIRE RIBBON 
. . CONN BODY,PL,EL:6 WIRE BLACK 
. CA ASSY,SP,ELEC:5,26 AWG,3.5 L 
. . CONNECTOR, TERM.:22-26 AWG,BRS& CU BE GOLD 
. . WIRE,ELECTRICAL:5 WIRE RIBBON 
. . CONN BODY,PL,EL:5 WIRE BROWN 
СКТ BOARD ASSY:DISPLAY(SEE А8 ЕРІ.) 

(ATTACHING PARTS) 
SCREW,MACHINE:4-40 X 0.312 INCH,PNH STL 

|= - = Ke - = 

СКТ BOARD ASSY INCLUDES: 
. SOCKET,PIN TERM: FOR 0.016-0.029 DIA PIN 
. SKT,PL-IN ELEK:READOUT LAMPS,38 CONTACTS 
. TERMINAL,PIN:0.365 L X 0.25 PH,BRZ,GOLD PL 
SUBPANEL,FRONT:413 

(ATTACHING PARTS) 
NUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 


---ж--- 


Мате 4 Description 


PAD, CUSHIONING: 
SOCKET, PLUG-IN:CRT 
SKT,PL-IN ELEK:CRT,11 CONT W/LEADS 
SKT,PL-IN ELEK:ELCTRN TUBE,11 CONT,W/LEADS 
. SKT,PL-IN ELEK:CRT,5 CONTACTS 
. CONN BODY,PL,EL:5 WIRE BLACK 
. CONNECTOR,TERM:22-26 AWG,BRS& CU BE GOLD 
. WIRE,ELECTRICAL:5 WIRE RIBBON 
CUSHION,CRT:REAR,1.0 LONG 
CLAMP,LOOP: 

(ATTACHING PARTS) 
SCREW,MACHINE:4-40 X 0.312 INCH,PNH STL 

= = = $ = = = 

SPACER,SLEEVE:0.375 L X 0.125 ID 

(ATTACHING PARTS) 


SCREW,MACHINE:4-40 X 0.625,FLH,SST 
SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 


~ - «е Kew - - 
RTNR,ELCTRN TUB:FRONT 
(ATTACHING PARTS) 
SCREW,MACHINE:4-40 X 1.25 INCH,PNH STL 
_ з т $ ст ~ - 
CLAMP,LOOP:0.125 INCH ID,BLK NYLON 
(ATTACHING PARTS) 
---ң%ңҢ-.-- 
SPACER,POST:0.75 L,W/4-40STUD, TAP, BRASS 
SPACER, POST:0.81 L,W/4-40INT-EXT THD 
NEOPRENE EXTR:CHAN,0.234 X 0.156 
ELECTRON TUBE:(SEE V2120 EPL) 
CKT BOARD ASSY:CONVERTER(SEE Al2 EPL) 
(OPTION 5 ONLY) 
(ATTACHING PARTS) 
SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 
(OPTION 5 ONLY) 
= = = © w= ow oo 
. СКТ BOARD ASSY INCLUDES: 
. BUMPER, PLASTIC: BLACK VINYL 
. (OPTION 5 ONLY) 
. SOCKET,PIN TERM:0.188 INCH LONG 
. (OPTION 5 ONLY) 
. SOCKET,PLUG-IN:14 CONTACT,LOW CLEARANCE 
. (OPTION 5 ONLY) 
. SOCKET,PLUG-IN:16 CONTACT,LOW CLEARANCE 
. (OPTION 5 ONLY) 
. TERMINAL,PIN:0.365 L X 0.25 PH,BRZ,GOLD PL 
. (OPTION 5 ONLY) 
. SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 
. (OPTION 5 ONLY) 


Mfr 
Code 


22526 


80009 
22526 
08261 
80009 
80009 
22526 
08261 
80009 


83385 


00779 
80009 
22526 
80009 


78189 


80009 
80009 
80009 
80009 
OOOFB 
80009 
22526 
08261 
80009 
80009 


83385 
71590 


70318 
83385 


80009 
83385 
95987 
80009 


80009 
77969 


83385 


Міт Part Number 


47357 


175-2096-00 
47439 


55-0626-710610С 


352-0164-00 
175-2108-00 
47439 

овр 
352-0163-01 


OBD 


51965-1 
136-0673-00 
47357 
386-3714-00 
211-041800-00 
348-0352-00 
136-0551-00 
136-0551-01 
136-0551-03 
57-5028-49 
352-0201-00 
46231 

овр 
343-0429-01 
343-0428-00 
овр 

Р7610-1 


овр 
овр 


343-0427-00 
овр 

1-8-2 
129-0456-00 


129-0718-00 
1353 


овр 


348-0089-00 
75060-007 
с95140 
с9316-18 
47357 


с59002-8 
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Fig. & 1 
Index Tektronix  Serial/Model No. Mfr e 
No. Part No. Etf Dscont Qty 12345 Name & Description Code Mfr Part Number l 
1- 198-3735-00 1 . WIRE SET,ELEC:413 ОРТ 05 80009 198-3735-00 
----- ----- - . (OPTION 5 ONLY) 
-113 175-0825-00 FT . WIRE,ELECTRICAL:2 WIRE RIBBON 80009 175-0825-00 
----- ----- - . (OPTION 5 ONLY) 
-114 175-0827-00 FT . . WIRE,ELECTRICAL:4 WIRE RIBBON 08261 55-0426-710610С | 
----- ----- - . (OPTION 5 ONLY) 
-115 352-0162-00 1 . . HLDR,TERM CONN:4 WIRE BLACK 80009 352-0162-00 
-=--- ----- - . (OPTION 5 ONLY) 
-116 352-0165-00 1 . . CONN BODY,PL,EL:7 WIRE BLACK 80009 352-0165-00 ü 
----- ----- - . (OPTION 5 ONLY) 
-117 352-0201-02 1 . . CONN BODY,PL,EL:5 WIRE RED 80009 352-0201-02 
----- ----- - . (OPTION 5 ONLY) 
-118 131-0621-00 4 . . CONNECTOR,TERM:22-26 AWG,BRS& CU BE GOLD 22526 46231 
----- ----- - . (OPTION 5 ONLY) 
131-0707-00 7 . . CONNECTOR,TERM.:22-26 AWG,BRS& CU BE GOLD 22526 47439 
----- ----- - . (OPTION 5 ONLY) 
-119 119-0443-01 1 BATTERY SET:"F" CELL 80009 119-0443-01 
вани a= - (FURNISHED AS А UNIT ONLY) | 
(ATTACHING PARTS) 
-120 211-0101-00 2 SCREW,MACHINE:4-40 X 0.25" 100 DEG,FLH STL 83385 OBD 
- ~ = Я - - = 
000-6926-00 ХВ030850 1 TAG,INFO:MARKED ALERT BTRY CHARGING 80009 000-6926-00 
-121 352-0449-00 1 HOLDHOLDER, SPEAKER: 80009 352-0449-00 
(ATTACHING PARTS) 
-122 211-0101-00 1 SCREW,MACHINE:4-40 X 0.25" 100 DEG,FLH STL 83385 OBD 
rr – - 
-123 ----- ----- 1 LOUDSPEAKER,PM:W/CABLE(SEE LS1759 EPL) | 
-124 426-1405-01 1 FRAME SECT,CAB.:LEFT 80009 426-1405-01 
(ATTACHING PARTS) 
-125 211-0101-00 4  SCREW,MACHINE:4-40 X 0.25" 100 DEG,FLH STL 83385 OBD 
= - - ж - - - 
-126 131-1371-00 3 TERM,FEEDTHRU:0.478 L X 0.204 DIA, BRASS 80009 131-1371-00 e l 
(ATTACHING PARTS FOR EACH) 
-127 358-0176-00 1 INSULATOR,BSHG: 88245 421472 
==» - A - - = 
-128 344-0098-00 2  CLIP,DECORATIVE:CARRYING HANDLE,STL МР 12136 OBD 
(ATTACHING PARTS FOR EACH) 
-129 213-0089-00 1 SCREW,MACHINE:10-32 X 0.375,HEX HD 80009 213-0089-00 
-130 210-0010-00 1 WASHER,LOCK:INT,0.20 ID X0.376" OD,STL 78189 1210-00-00-0541С 
- =- = Kee = 
-131 367-0037-00 1 HANDLE, CARRYING: 80009 367-0037-00 | 
-132 426-1404-01 1 FRAME SECT,CAB.:RIGHT 80009 426-1404-01 
(ATTACHING PARTS) 
-133 211-0101-00 4 SCREW,MACHINE:4-40 X 0.25" 100 DEG,FLH STL 83385 OBD 
= - =~ E ~ = 
-134 252-0603-00 FT PLASTIC STRIP:0.25 X 0.125 URETHANE FOAM 000ЕВ OBD | 
-135 426-0997-03 2 FRAME SECT,CAB.:FRONT & REAR 80009 426-0997-03 
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Fig. & 
Ф Index 
No. 


Tektronix | Serial/Model No. Mfr 
Part No. Qty 12345 Name & Description Code Міт Part Number 
2-1 348-0362-00 во10100 В019999 1 PAD,CUSHIONING:6.0 X 2.0 X 0.25,FOAM 80009 348-0362-00 
-1 348-0559-00 8020000 1 PAD,CUSHIONING:3.0 X 1.0 X 0. 312, NPRN FOAM 80009 348-0559-00 
-2 343-0432-01 1 RETAINER,CKT BD: 80009 343-0432-01 
-3 ----- ----- 1 СКТ BOARD ASSY:DVM(SEE A4 ЕРІ.) 
~4 337-2410-00 1 SHIELD,ELEC:CIRCUIT CARD 80009 337-2410-00 
(ATTACHING PARTS) 
-5 211-0116-00 3 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD. 
- = - ж - - - 
----- ----- - . СКТ BOARD ASSY INCLUDES: 
-6 214-2440-00 2 . RECEPTACLE,PIN:CIRCUIT CARD 80009 214-2440-00 
-7 136-0461-00 4 . SKT,PL-IN ELEC:CKT CARD CONTACT 80009 136-0461-00 
-8 131-2039-00 2 . CONN,RCPT,ELEC:CKT CD,10 FEMALE,DOUBLE ROW 22526 65002-075 
-9 136-0252-04 66 . SOCKET,PIN TERM:0.188 INCH LONG 22526 75060-007 
-10  136-0514-00 5 . SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 С59002-8 
-11  136-0269-02 7 . SOCKET,PLUG-IN:14 CONTACT,LOW CLEARANCE 01295 С95140 
-12  136-0260-02 8 . SOCKET,PLUG-IN:16 CONTACT,LOW CLEARANCE 82647 С9316-18 
-13  214-0579-00 13 . TERM,TEST POINT:BRS CD PL 80009 214-0579-00 
-14  131-0589-00 2 TERM,PIN:0.46 L X 0.025 SQ.PH BRZ GL 22526 47350 
-15 ----- ----- 1 CKT BOARD ASSY: PRESSURE/PULSE(SEE A3 EPL) 
-16 136-0461-00 6 . SKT,PL-IN ELEC:CKT CARD CONTACT 80009 136-0461-00 
-17  366-1559-00 6 . PUSH BUTTON:GRAY 80009 366-1559-00 
-18 384-1136-00 6 . EXTENSION SHAFT:0.95 INCH LONG 80009 384-1136-00 
----- ----- - . (STANDARD AND OPTION 22 ONLY) 
-19 ----- ----- 1 . SWITCH,PUSH:(SEE S605 ЕРІ.) 
-20 361-0542-00 5 . SPACER, SWITCH: PLASTIC 71590 J-64281 
----- ----- - . (OPTION 22 ONLY) 
361-0542-00 6 . SPACER,SWITCH:PLASTIC 71590 J-64281 
----- ----- = . (STANDARD ONLY) 
361-0542-00 2 . SPACER, SWITCH: PLASTIC 71590 J-64281 
----- ----- - . (OPTION 20 ONLY) 
-21  386-1895-00 1 . SUPPORT,CKT BD:FOR 0.250 BD HEIGHT,PLSTC 80009 386-1895-00 
----- ----- 2 . LINK,TERM.CONNE:(SEE R661 R881) 
-23  136-0514-00 5 . SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 С59002-8 
----- ----- - . (STANDARD AND OPTION 22 ONLY) 
136-0514-00 4 . SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 С59002-8 
----- ----- - . (OPTION 20 ONLY) 
-24 136-0269-02 10 . SOCKET,PLUG-IN:14 CONTACT,LOW CLEARANCE 01295 С95140 
----- ----- - . (STANDARD AND OPTION 22 ONLY) 
136-0269-02 7 . SOCKET,PLUG-IN:14 CONTACT,LOW CLEARANCE 01295 С95140 
----- ----- - . (OPTION 20 ONLY) 
-25  131-0993-00 3 . BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 
----- ----- - . (STANDARD AND OPTION 22 ONLY) 
131-0993-00 2 . BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 
----- ----- - . (OPTION 20 ONLY) 
-26 131-0589-00 20 . TERM,PIN:0.46 L X 0.025 50.РН BRZ GL 22526 47350 
----- ----- - . (STANDARD AND OPTION 22 ONLY) 
131-0589-00 1l . TERM,PIN:0.46 L X 0.025 SQ.PH BRZ GL 22526 47350 
----- ----- - . (OPTION 20 ONLY) 
-27 214-0579-00 6 . TERM,TEST POINT:BRS CD PL 80009 214-0579-00 
----- ----- - . (STANDARD AND OPTION 22 ONLY) 
214-0579-00 4 . TERM,TEST POINT:BRS CD PL 80009 214-0579-00 
----- ----- - . (OPTION 20 ONLY) 
-28 136-0252-04 12 . SOCKET,PIN TERM:0.188 INCH LONG 22526 75060-007 
----- ----- - . (STANDARD AND OPTION 22 ONLY) 
136-0252-04 3 . SOCKET,PIN TERM:0.188 INCH LONG 22526 75060-007 
----- ----- - . (OPTION 20 ONLY) 
-29  214-2440-00 2 . RECEPTACLE,PIN:CIRCUIT CARD 80009 214-2440-00 
----- ----- - (STANDARD AND OPTION 22 ONLY) 
-30 ----- ----- 1 CKT BOARD ASSY:RESPIRATION(SEE A2 EPL) 
-31 366-1559-00 ] . PUSH BUTTON:GRAY 80009 366-1559-00 
-32 384-1099-00 1 . EXTENSION SHAFT:PUSH BUTTON,1.54 INCH LONG 80009 384-1099-00 
-33 ----- ----- 1 . SWITCH,PUSH:(SEE S405 EPL) 
-34 361-0542-00 2 . SPACER, SWITCH: PLASTIC 71590 J-64281 
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Fig. & 

Index Tektronix — Serial/Model Мо. Mfr 

No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
2-35 136-0461-00 4 . SKT,PL-IN ELEC:CKT CARD CONTACT 80009 136-0461-00 

-36 136-0514-00 7 . SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 С59002-8 

-37  136-0269-02 4 . SOCKET,PLUG-IN:14 CONTACT,LOW CLEARANCE 01295 С95140 

-38 136-0260-02 1 . SOCKET,PLUG-IN:16 CONTACT,LOW CLEARANCE 82647 С9316-18 

-39 131-0589-00 3 . TERM,PIN:0.46 L X 0.025 SQ.PH BRZ GL 22526 47350 

-40 214-0579-00 11 . TERM,TEST POINT:BRS CD PL 80009 214-0579-00 

-41 136-0252-04 42 SOCKET,PIN TERM:0.188 INCH LONG 22526 75060-007 

-42  214-2440-00 2 . RECEPTACLE,PIN:CIRCUIT CARD 80009 214-2440-00 

-43 ----- ----- 1 СКТ BOARD ASSY:ECG(SEE Al EPL) 

(ATTACHING PARTS) 
-44 211-0101-00 1 SCREW,MACHINE:4-40 X 0.25" 100 DEG,FLH STL 83385 OBD 
eee Ў ~ = “з 
-45  348-0003-00 1 GROMMET,RUBBER:0.312 INCH DIAMETER 70485 141186040 
-46  337-1816-02 1 SHIELD,ELEC:ECG, FRONT 80009 337-1816-02 
(ATTACHING PARTS) 
-47  211-0008-00 1 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD 
- =- - + - ~ ~ 
----- ----- - . СКТ BOARD ASSY INCLUDES: 
-48  337-1817-00 1 . SHIELD,ELEC:ECG REAR 80009 337-1817-00 
(ATTACHING PARTS) 
-49  129-0338-00 1 .,POST,ELEC-MECH:HEX.,0.188 X 0.64 INCH LONG 80009 129-0338-00 
-——— *- we = 

-50  214-2440-00 2 . RECEPTACLE,PIN:CIRCUIT CARD 80009 214-2440-00 

-51  136-0461-00 4 . SKT,PL-IN ELEC:CKT CARD CONTACT 80009 136-0461-00 

-52 366-1559-00 4 . PUSH ВОТТОМ:СВАЎ 80009 366-1559-00 

-53 384-1099-00 4 . EXTENSION SHAFT:PUSH BUTTON,1.54 INCH LONG 80009 384-1099-00 

-54 ----- ----- 1 . SWITCH,PUSH:(SEE S101 EPL) 

-55 361-0542-00 4 . SPACER, SWITCH: PLASTIC 71590 J-64281 

-56 131-0589-00 12 . TERM,PIN:0.46 L X 0.025 SQ.PH BRZ GL 22526 47350 

-57 131-0608-00 3 . TERMINAL,PIN:0.365 L X 0.25 PH,BRZ,GOLD PL 22526 47357 

-58  220-0449-00 1 . NUT,SLEEVE:4-40 X 0.188 X 0.50" LONG 80009 220-0449-00 

(ATTACHING PARTS) 
-59 129-0613-00 1 . SPACER,POST:0.8 L,W/4-40 THD ONE END AL 80009 129-0613-00 
- - - ж - - = 

-60 136-0269-02 2 . 5ОСКЕТ,РІІС-ІМ:14 CONTACT,LOW CLEARANCE 01295 C95140 

-61 136-0514-00 6 . SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 С59002-8 

-62  214-0579-00 9 . TERM,TEST POINT:BRS CD PL 80009 214-0579-00 

-63  136-0252-04 66 . SOCKET,PIN TERM:0.188 INCH LONG 22526 75060-007 

-64  131-0993-00 2 BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 

-65 ----- ----- - СКТ BOARD ASSY: CONDITIONER(SEE А5 ЕРІ.) 

(ATTACHING PARTS) 

-66 211-0116-00 В010100 В020799 3 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD 
211-0116-00 8020800 B030599 2 ЗСВ, АЗЗЕМ WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD 
211-0207-00 В030600 B031299 2 SCR,ASSEM WSHR:4-40 X 0.312 DOUBLE SEMS 83385 OBD 
211-0244-00  B031300 2 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 78189 OBD 
129-0725-00 8030800 1 SPACER,POST:0.565 L,W/4-40 THD 80009 129-0725-00 
210-0004-00  B020800 8030699 1 WASHER,LOCK:#4 INTL,O.015THK,STL CD PL 78189 1204-00-00-0541С 
210-0054-00  B030700 1 WASHER,LOCK:SPLIT,O.118 ID X 0.212"0D STL 83385 OBD 

< -——— C “аю. im 

-67  342-0400-00 1 INSUL,CKT CARD:CONDITIONER 80009 342-0400-00 
----- ----- - СКТ BOARD ASSY INCLUDES: 

-68 131-0993-00 2 . BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 
----- ----- - | (STANDARD AND OPTION 22 ONLY) 

131-0993-00 1 . BUS,CONDUCTOR:2 WIRE BLACK 00779  530153-2 
----- ----- - . (OPTION 20 ONLY) 

-69 136-0514-00 1 . SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 С59002-8 

-70 136-0269-02 26 . SOCKET,PLUG-IN:14 CONTACT,LOW CLEARANCE 01295 C95140 
----- ----- - . (STANDARD AND OPTION 22 ONLY) 

136-0269-02 20 . SOCKET,PLUG-IN:14 CONTACT,LOW CLEARANCE 01295 С95140 
----- ----- - . (OPTION 20 ONLY) 

-71  136-0260-02 7 . SOCKET,PLUG-IN:16 CONTACT,LOW CLEARANCE 82647 С9316-18 

-72  131-0589-00 72 . TERM,PIN:0.46 L X 0.025 SQ.PH BRZ GL 22526 47350 

-73  214-0579-00 6 . TERM,TEST POINT:BRS CD PL 80009 214-0579-00 

-74  136-0252-04 18 . SOCKET,PIN TERM:0.188 INCH LONG 22526 75060-007 
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| Fig. & 
Index Tektronix  Serial/Model No. Mfr 
Мо. Part Мо. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
І 2-75 131-0608-00 20 . TERMINAL,PIN:0.365 L X 0.25 PH,BRZ,GOLD PL 22526 47357 
-76 131-2072-00 1 . TERM. SET,PIN:17 MALE CONT,RIGHT ANGLE 22526 65522-117 
-77 131-2073-00 1 . TERM. SET,PIN:17 MALE CONT,RIGHT ANGLE 22526 65525-117 
-78 ----- ----- 1 СКТ BOARD ASSY:HIGH VOLTAGE(SEE A7 ЕРІ.) 
I (ATTACHING PARTS) 
211-0116-00 2 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD 
210-1160-00 2 WASHER,NONMETAL:0.109 ID X 0.25 INCH OD 86445 OBD 
= з т ЧУ -- = 
1 -79  342-0401-00 1 INSUL,CKT CARD:HIGH VOLTAGE 80009 342-0401-00 
----- ----- - . СКТ BOARD INCLUDES: 
-80 129-0576-00 2 . SPACER,POST:0.393 L,W/4-40 THD,BRS,0.21 80009 129-0576-00 
-81 195-0125-00 1 . LEAD,ELECTRICAL:ANODE 80009 195-0125-00 
-82 131-0589-00 3 . TERM,PIN:0.46 1, X 0.025 SQ.PH BRZ GL 22526 47350 
-83  136-0263-04 17 . SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 48059 
-84 ----- ----- 2 ТВАМЗТЗТОВ: (ЗЕЕ 01972 01973 EPL) 
(ATTACHING PARTS FOR EACH) 
-85 211-0097-00 1 SCREW,MACHINE:4-40 X 0.312 INCH,PNH STL 83385 OBD 
I -86 210-0586-00 1 NUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 78189 211-041800-00 
= = = ж = = - 
-87 ----- ----- 1 TRANSISTOR:(SEE 01945 EPL) 
(ATTACHING PARTS) 
-88 211-0198-00 1 SCREW,MACHINE:4-40 X 0.438 PNH,STL,POZ 77250 OBD 
I -89 210-0586-00 1 NUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 78189 211-041800-00 
-90 210-0071-00 1 WASHER,SPR TNSN:0.146 ID X 0.323" OD,STL 78189 4706-05-01-0531 
ax "e cm S аш”. ча. за 
-91 342-0163-00 1 INSULATOR,PLATE:XSTR,0.675 X 0.625 X 0.001" 80009 342-0163-00 
|| 255-0319-00 ХВ020000 FT PLASTIC SHEET:3X9 INCH,W/ADH ONE SIDE 80009 255-0319-00 
-92  214-2539-00 1 HEAT SINK,XSTR:(2) TO-3 & (1) TO-27 80009 214-2539-00 
(ATTACHING PARTS) 
-93  211-0101-00 2 SCREW,MACHINE:4-40 X 0.25" 100 DEG,FLH STL 83385 OBD 
= – - Ж - ~ = 
| e -94 ----- ----- 1 СКТ BOARD ASSY:MAIN(SEE Аб ЕРІ.) 
(ATTACHING PARTS) 
-95  211-0101-00 8 SCREW,MACHINE:4-40 X 0.25" 100 DEG,FLH STL 83385 OBD 
-96 211-0014-00 1 SCREW,MACHINE:4-40 X 0.50 INCH,PNH STL 83385 OBD 
| -97  210-0586-00 1 NUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 78189 211-041800-00 
- = - ЧМ. = = 
----- ----- - . СКТ BOARD ASSY INCLUDES: 
-98  220-0503-00 В010100 B019999 4 . NUT BLOCK:0.5 X 0.188 X 0.75,TWO 4-40 THRU 80009 220-0503-00 
220-0824-00  B020000 4 . NUT BLOCK:0.43 X 0.75 X0.09,(2)4-40 THD 80009 220-0824-00 
Е (ATTACHING PARTS FOR EACH) 
-99  211-0116-00 2 . SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD 
- – M 
-100 131-0993-00 1 . BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 
-101 366-1559-00 ] . PUSH BUTTON:GRAY 80009 366-1559-00 
-102 384-1136-00 1 . EXTENSION SHAFT:0.95 INCH LONG 80009 384-1136-00 
-103 ----- ----- 1 . SWITCH,PUSH:(SEE 51532 ЕРІ.) 
-104 361-0542-00 2 . SPACER, SWITCH:PLASTIC 71590 J-64281 
-105 131-2083-00 1 . BUS,CONDUCTOR:2,26 AWG,1.5 L 80009 131-2083-00 
-106 131-0608-00 110 . TERMINAL,PIN:0.365 І, X 0.25 PH,BRZ,GOLD PL 22526 47357 
-107 129-0561-00 3 . SPACER,POST:0.535 L,W-4-40 INTL ONE END 80009 129-0561-00 
-108 131-2125-00 3 . CONN,RCPT,ELEC:CKT BD,2 X 10 FEMALE 
-109 136-0514-00 5 . SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 С59002-8 
-110 136-0269-02 8 . SOCKET,PLUG-IN:14 CONTACT,LOW CLEARANCE 01295 С95140 
I -111 136-0260-02 6 . SOCKET,PLUG-IN:16 CONTACT,LOW CLEARANCE 82647 С9316-18 
-112 214-0579-00 8 . TERM,TEST POINT:BRS CD PL 80009 214-0579-00 
-113 136-0252-04 117 . SOCKET,PIN TERM:0.188 INCH LONG 22526 75060-007 
-114 131-0589-00 130 . TERM,PIN:0.46 L X 0.025 SQ.PH BRZ GL 22526 47350 
-115 214-2441-00 8010100 8030859 8 . PIN,SHLDR,HDLS:CIRCUIT CARD 80009 214-2441-00 
214-2441-00  B030860 5 . PIN,SHLDR,HDLS:CIRCUIT CARD 80009 214-2441-00 
214-2895-00  B030860 3 . PIN,SHLDR,HDLS:CIRCUIT CARD 80009 214-2895-00 
-116 131-0591-00 9 . CONTACT,ELEC:0.835 INCH LONG 22526 47352 
li REV B, AUG 1979 9-9 


Replaceable Mechanical Рагіз- 413 


9-10 


Tektronix 
Part No. 


386-3781-00 
211-0025-00 
337-1865-00 


211-0007-00 


211-0233-00 
210-0201-00 


348-0055-00 
337-1866-00 
342-0189-00 


213-0267-00 
348-0530-00 
211-0571-00 


131-1703-00 
343-0439-00 
175-1415-01 


343-0440-00 
211-0018-00 


200-1561-00 
348-0003-00 
200-0105-02 
200-0105-01 
211-0552-00 
210-0006-00 
210-0407-00 
210-0006-00 
210-0202-00 
351-0543-00 
211-0030-00 
407-2066-00 
252-0571-00 
334-3152-00 
358-0281-00 
337-2449-00 


131-0775-00 
131-2368-00 
334-3379-01 
210-0201-00 


210-0551-00 
210-0457-00 


210-0457-00 


Serial/Model No. 
Eff Dscont 


В010100 8031029 
B031030 
XB030850 


XB030850 


Qty 12345 


- 


T m И ИХ PRP си а мы 


~ 


Ne У ~ ~ 


Мате 4 Description 


. RES.,THERMAL:(SEE RT1922 ЕРІ.) 
SUPPORT,CKT CD:MAIN 
(ATTACHING PARTS) 
SCREW,MACHINE:4-40 X 0.375 100 DEG,FLH STL 
uerum sem АЙ oem as 
SHLD,ELEC CONN:ECG, TOP 
(ATTACHING PARTS) 
SCREW,MACHINE:4-40 X 0.188 INCH,PNH STL 
ru pP 
CONNECTOR,RCPT,:(SEE J130 EPL) 
(ATTACHING PARTS) 
SCREW,TPG,TC:4-24 X 0.438,PNH,STL 
TERMINAL,LUG:SE #4 
эй -—— ua m 
GROMMET,PLASTIC:0.25 INCH DIA 
SHIELD,ELEC CONN:ECG 
INSULATOR, CONN: 
(ATTACHING PARTS) 
SCREW,MACHINE:4-24 X 0.375 INCH,PNH STL 
“= «з “ЧУ - - - 
FOOT,CORD WRAP: 
(ATTACHING PARTS FOR EACH) 
SCREW,MACHINE:6-32 X 2.50 INCHES,PNH,STL 
— ONES 
CONN, PLUG, ELEC: 
RTNR,CA TO CA:0.269 OD,POLYETH BLACK 
CABLE, PWR, ELEC: 
(ATTACHING PARTS) 
RTNR, CABLE NIP.: 
SCREW,MACHINE:4-40 X 0.875 PNH,STL 
ee = Х - - = 
CABLE NIP,ELEC: 
XFM,PWR STPDN: (SEE T1910 EPL) 
. GROMMET, RUBBER:0.312 INCH DIAMETER 
. COVER,ELEC XFMR: 
. COVER,ELEC ХЕМЕ: 
. SCREW,MACHINE:6-32 X 2 INCH,PNH STL 
. WASHER,LOCK:#6 ІМТІ,,0.018ТНК,5ТІ, CD PL 
. NUT,PLAIN,HEX.:6-32 X 0.25 INCH,BRS 
. WASHER, LOCK:#6 ТМТЬ,0.018ТНК, ЗТЪ CD PL 
. TERMINAL,LUG:0.146 ID,LOCKING,BRZ TINNED 
GUIDE,CKT BD:SHIELD 
SCREW,MACHINE:2-56 X 0.25"82 DEG,FLH STL 
BRACKET , GUIDE: ALUMINUM 
NEOPRENE EXTR:CHAN,0.234 X 0.156 
MARKER, IDENT:MARKED DANGERAC LINE 
GROMMET , PLASTIC: BLACK, U-SHAPED, 0. 3751Ю 
SHIELD,ELEC: VOLTAGE SELECTOR 
SWITCH, SLIDE: (SEE 51910 EPL) 
(ATTACHING PARTS) 
SCREW ‚МАСНТМЕ: 4-40 X 0.188 INCH,PNH STL 
= — =- ж - - - 
SWITCH,BREAKER:(SEE СВ1906 8 CB1907 ЕРІ,) 
CONTACT,ELEC:HEX,0.25 INCH М/6-32 1 END 
TERMINAL STUD:0.601 L, INSULATED 
MARKER, IDENT:MARKED GROUNDSYMBOL 
TERMINAL,LUG:SE #4 
(ATTACHING PARTS) 
NUT,PLAIN,HEX.:4-40 X 0.25 INCH,STL 
NUT,PLAIN,EXT W:6-32 X 0.312 INCH,STL 
= = ~ К- ~ ~ 
SEMICOND DEVICE:(SEE CRI910 СВ1911 EPL) 
(ATTACHING PARTS FOR EACH) 
NUT,PLAIN,EXT W:6-32 X 0.312 INCH,STL 


ru ce аа 


Mfr 
Code 


80009 
83385 
80009 


83385 


83385 
86928 


80009 
80009 
80009 


83385 
80009 
83385 


74545 
80009 
80009 


80009 
83385 


80009 


70485 
80009 
80009 
83385 
78189 
73743 
78189 
78189 
80009 
83385 
80009 
77969 
22670 
80009 
80009 


83385 


88245 
71279 
80009 
86928 


83385 
83385 


83385 


Mfr Part Number 


386-3781-00 
OBD 
337-1865-00 


OBD 


OBD 
A373-157-2 


348-0055-00 
337-1866-00 
342-0189-00 
OBD 
348-0530-00 
OBD 

8215-C 
343-0439-00 
175-1415-01 


343-0440-00 
овр 


200-1561-00 


1411B6040 
200-0105-02 
200-0105-01 
OBD 


1206-00-00-0541C 
3038-0228-402 

1206-00-00-0541C 
2104-06-00-2520N 


351-0543-00 
OBD 
407-2066-00 
1353 

OBD 
358-0281-00 
337-2449-00 


OBD 


1601-А 


5702432-020100 


334-3379-01 
А373-157-2 


овр 
овр 


овр 
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Fig. & 

Index Tektronix  Serial/Model No. Mfr 

Мо. Рагі Мо. Qty 12345 Name & Description Code Mfr Part Number 
2-158 ----- ----- 3 JACK,TELEPHONE: (SEE J1596,J1597 & J1592 EPL) 

-159 386-3514-01 1 PLATE,CONN MTG:REAR PANEL 80009 386-3514-01 
386-3813-00 1 PLATE CONN MTG: 80009 386-3813-00 
macer etes - (OPTION 20 ONLY) 

(ATTACHING PARTS) 

-160 211-0097-00 4 SCREW,MACHINE:4-40 X 0.312 INCH,PNH STL 83385 OBD 

-161 210-0004-00 4 WASHER,LOCK:#4 INTL,O.O15THK,STL CD PL 78189 1204-00-00-0541С 
210-0012-00 3 WASHER,LOCK: INTL,0.375 ID X 0.50" OD STL 78189 1220-02-00-0541С 

- - - Ium 

-162 366-1125-00 1 KNOB:GY,0.127 ID X0.531 Н 80009 366-1125-00 
213-0153-00 1 . SETSCREW:5-40 X 0.125,STL BK OXD,HEX 000СҮ OBD 

-163 ----- ----- 1 RES.,NONWIR:(SEE #1731 EPL) 

(ATTACHING PARTS) 
-164 210-0583-00 1 NUT,PLAIN,HEX.:0.25-32 X 0.312 INCH,BRS 73743 2Х20224-402 
-165 210-0940-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD 
= – -*--- 

-166 366-0491-01 1 KNOB: 80009 366-0491-01 
213-0153-00 1 . SETSCREW:5-40 X 0.125,STL ВК OXD,HEX 000СҮ OBD 

-167 ----- ----- 1 SWITCH, ROTARY: (SEE $1426 EPL) 

-168 343-0144-00 2 CLAMP,LOOP:0.125 INCH ID,BLK NYLON 95987 1-8-2 
343-0144-00 2 CLAMP,LOOP:0.125 INCH ID,BLK NYLON 95987 1-8-2 
a at en LEE - (OPTION 20 ONLY) 

(ATTACHING PARTS FOR EACH) 
-169 210-0406-00 1 МТ, РЬАТМ, НЕХ. :4-40 X 0.188 INCH,BRS 73743 2X12161-402 
-170 210-0994-00 1 WASHER,FLAT:0.125 ID X 0.25" OD,STL 86928 5714-147-20N 
- - - Ж - = = 
-171 ----- ----- 1 CONN,RCPT,ELEC:(SEE 7816 EPL) 
(ATTACHING PARTS) 
-172 211-0016-00 2 SCREW,MACHINE:4-40 X 0.625 INCH,PNH STL 83385 OBD 
-173 210-0586-00 2 NUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 78189 211-041800-00 
- - - $ - - = 
210-0201-00 1 TERMINAL,LUG:SE #4 86928 А373-157-2 
200-2118-00 1 COVER,HOLE: 80009 200-2118-00 
а use - (OPTION 20 ONLY) 
(ATTACHING PARTS) 

-176 211-0016-00 2 SCREW,MACHINE:4-40 X 0.625 INCH,PNH STL 83385 OBD 
----- ----- - (OPTION 20 ONLY) 

-177 210-0586-00 2 МТ, РЬАТМ, ЕХТ W:4-40 X 0.25 INCH,STL 78189 211-041800-00 
----- ----- - (OPTION 20 ONLY) 

-178 210-0201-00 ] TERMINAL,LUG:SE #4 86928 А373-157-2 
Бенин - (OPTION 20 ONLY) 

- - - $ = = = 
-179 200-0072-00 1 NUT,PLAIN,KNURL: 80009 200-0072-00 
-180 355-0503-00 1 STUD,SHOULDERED: 80009 355-0503-00 
(АТТАСНІМС PARTS) 
-181 210-0410-00 1 NUT,PLAIN,HEX.:10-32 X 0.312 INCH,BRS 73743 2х20003-402 
-182 210-0010-00 1 WASHER,LOCK:INT,0.20 ID X0.376" OD,STL 78189 1210-00-00-0541С 
- - - ж - - - 
-183 ----- ----- 1 CONNECTOR,RCPT,:(SEE J626 EPL) 
(ATTACHING PARTS) 
-184 343-0617-00 1 RETAINER,CONN:PLUG GUIDE 80009 343-0617-00 
-185 211-0097-00 2 SCREW,MACHINE:4-40 X 0.312 INCH,PNH STL 83385 OBD 
---*--- 
-186 ----- ----- 2  JACK,TELEPHONE:(SEE 71401 6 21461 EPL) 
(ATTACHING PARTS FOR EACH) 
210-0012-00 1 WASHER,LOCK:INTL,0.375 ID X 0.50" OD STL 78189 1220-02-00-0541С 
- ~ «а Ў — ~ om 

-187 366-0261-01 1 KNOB: 80009 366-0261-01 
mc жекте - (OPTION 20 ONLY) 

-188 ----- ----- ] RES.,VAR NONWIR:(SEE #866 EPL) 

(ATTACHING PARTS) 
-189 220-0808-00 1 NUT,SLEEVE:0.25-32 X 0.438 HEX X 0.75,BRS 80009 220-0808-00 
-190 210-0046-00 1 WASHER,LOCK:INTL,0.26 ID X 0.40" OD,STL 78189 1214-05-00-0541С 
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Replaceable Mechanical Parts—413 


Fig. & 
Index Tektronix  Serial/Model No. Mfr 
No. Part Мо. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
2- 175-2101-00 1 CA ASSY,SP,ELEC:3,26 AWG,3.5 L 80009 175-2101-00 
134-0151-00  B010100 B031229 1 BUTTON,PLUG:0.25 MTG HOLEDIA,NYLON 28520 P250 
134-0161-00 В031230 1 BUTTON,PLUG:0.25 DIA,STEEL CD PL 57771 04647 
-191 333-2333-00 1 PANEL,REAR:413 80009 333-2333-00 
(ATTACHING PARTS) 
-192 210-0586-00 4 NUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 78189 211-041800-00 
= = I 
198-3584-00 1 WIRE SET,ELEC: 80009 198-3584-00 
-193 175-0825-00 FT . WIRE,ELECTRICAL:2 WIRE RIBBON 80009 175-0825-00 
-194 175-0826-00 FT . WIRE,ELECTRICAL:3 WIRE RIBBON 80009 175-0826-00 
-195 175-0827-00 ЕТ . WIRE,ELECTRICAL:4 WIRE RIBBON 08261 55-0426-710610С 
-196 175-0828-00 FT . WIRE,ELECTRICAL:5 WIRE RIBBON 08261 OBD 
-197 175-0829-00 FT . WIRE,ELECTRICAL:6 WIRE RIBBON 08261 SS-0626-710610C 
-198 175-0830-00 РТ . WIRE,ELECTRICAL:7 WIRE RIBBON 08261 55-0726-710610С 
-199 175-0832-00 1 . WIRE,ELECTRICAL:9 WIRE RIBBON 08261 88-0926(1061)0C 
-200 175-0833-00 1 . WIRE,ELECTRICAL:10 WIRE RIBBON 08261 OBD 
-201 352-0169-00 1 . HLDR,TERM CONN:2 WIRE BLACK 80009 352-0169-00 
352-0169-04 1 . CONN BODY,PL,EL:2 WIRE YELLOW 80009 352-0169-04 
352-0169-05 1 . CONN BODY,PL,EL:2 WIRE GREEN 80009 352-0169-05 
-202 352-0161-01 3 . CONN BODY,PL,EL:3 WIRE BROWN 80009 352-0161-01 
352-0161-02 2 . CONN BODY,PL,EL:3 WIRE RED 80009 352-0161-02 
352-0161-03 2 . CONN BODY,PL,EL:3 WIRE ORANGE 80009 352-0161-03 
352-0161-04 1 . CONN BODY,PL,EL:3 WIRE YELLOW 80009 352-0161-04 
352-0161-08 1 . CONN BODY,PL,EL:3 WIRE GRAY 80009 352-0161-08 
-203 352-0162-08 2 . CONN BODY,PL,EL:4 WIRE GRAY 80009 352-0162-08 
-204 352-0163-04 1 . CONN BODY,PL,EL:5 WIRE YELLOW 80009 352-0163-0% 
352-0163-05 1 . CONN BODY,PL,EL:5 WIRE GREEN 80009 352-0163-05 
-205 352-0164-01 2 . CONN BODY,PL,EL:6 WIRE BROWN 80009 352-0164-01 
352-0164-02 1 . CONN BODY,PL,EL:6 WIRE RED 80009 352-0164-02 
352-0164-04 1 . CONN BODY,PL,EL:6 WIRE YELLOW 80009 352-0164-04 
352-0164-07 2 . HLDR,TERM CONN:6 WIRE VIOLET 80009 352-0164-07 
352-0164-08 2 . CONN BODY,PL,EL:6 WIRE GRAY 80009 352-0164-08 
352-0164-09 2 . CONN BODY,PL,EL:6 WIRE WHITE 80009 352-0164-09 
-206 352-0165-05 1 . CONN BODY,PL,EL:7 WIRE GREEN 80009 352-0165-05 
352-0165-07 2 . CONN BODY,PL,EL:7 WIRE VIOLET 80009 352-0165-07 
352-0167-02 2 . CONN BODY,PL,EL:9 WIRE RED 80009 352-0167-02 
-207 352-0168-03 2 . CONN BODY,PL,EL:10 WIRE ORANGE 80009 352-0168-03 
352-0168-05 1 . CONN BODY,PL,EL:10 WIRE GREEN 80009 352-0168-05 
352-0168-06 1 . CONN BODY,PL,EL:10 WIRE BLUE 80009 352-0168-06 
352-0168-06 1 . CONN BODY,PL,EL:10 WIRE BLUE 80009 352-0168-06 
-208 352-0200-00 1 . HLDR,TERM CONN:4 WIRE BLACK 80009 352-0200-00 
352-0200-01 1 . CONN BODY,PL,EL:4 WIRE BROWN 80009 352-0200-01 
-209 131-0621-00 3 . CONNECTOR,TERM:22-26 AWG,BRS& CU BE GOLD 22526 46231 
-210 131-0707-00 175 . CONNECTOR,TERM.:22-26 AWG,BRS& CU BE GOLD 22526 47439 
-211 131-0792-00 2 . CONNECTOR,TERM:18-20 AWG,CU BE GOLD PL 22526 46221 
-212 ----- ----- 1 . LIGHT,IND:(SEE DS1585 EPL) 
-213 348-0003-00 1 GROMMET,RUBBER:0.312 INCH DIAMETER 70485 141186040 
334-3380-00 XB030739 2 MARKER, IDENT: MKD STATIC ELEC CAN DAMAGE 22670 OBD 
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STANDARD ACCESSORIES 


REV B, AUG 1979 


(OPTION 22 ONLY - AVAILABLE ONLY IN PACKS 
OF 30, PART NUMBER 119-0353-01) 


Fig. & 
Index Tektronix — Serial/Model No. Mfr 
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
STANDARD ACCESSORIES 
-1 012-0739-00 1 PATIENT CABLE:TORSO,3 WIRE,5 PIN,132.0 L 54516 К-2365 
-2 012-0502-00 8010100 B030629 2 WIRE,ELECTRODE:3,L/R ARM,L LEG,18 L,SNAPS 80009 012-0502-00 
012-0502-00 030630 1 WIRE,ELECTRODE:3,L/R ARM,L LEG,18 L,SNAPS 80009 012-0502-00 
-3 ----- ----- 9 ELECTRODE,ECG:INFANT,PREGELLED DISPOSABLE 50060 OBD 
Буни вене - (AVAILABLE ONLY IN PACKS OF 30, 
----- ----- - PART NUMBER 119-0898-00) 
-4 016-0560-00 1 POUCH,ACCESSORY:MEDICAL MONITOR. 80009 016-0560-00 
-5 014-0054-00 1 ADAPTER,MTG:W/PLATE AND HDWR 80009 014-0054-00 
-6 211-0646-00 4 SCREW MACHINE:2-56 X 0.375 INCH,PNH,STL 12360 OBD 
-7 200-1547-01 1 ВЕДЕТ, СВТ: 80009 200-1547-01 
070-2276-00 1 MANUAL, TECH: OPERATOR 80009 070-2276-00 
070-2277-00 1 MANUAL, TECH: INSTRUCTION 80009 070-2277-00 
----- ----- 1 ELECTRODE ECG:ADULT,PREGELLED DISPOSABLE 
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Tektronix, Inc. 


P.O. Box 500, Beaverton, Oregon 97077 


Telephone: (503) 644-0161 TWX: 910-467-8708 TEKTRONIX BEAV. Cable: TEKTRONIX 


FIELD ENGINEERING OFFICES 


ALABAMA 

*Huntsville 35801 

Suite 8, 3322 S. Memorial Parkway 
Phone: (205) 881-2912 


ARIZONA 

*Phoenix 85034 

2643 E. University Drive 
Suite 113 

Phone: (602) 244-9795 
Tucson Area: ENterprise 383 


CALIFORNIA 

*Concord 94520 

2345 Stanwell Circle 

Phone: (415) 689-2710 

From Oakland: (415) 254-5353 


*Irvine 92714 
16601 Hale Ave. 
Phone: (714) 556-8080-89 
(213) 778-5225, 26 


*(Los Angeles) 
21300 Erwin Street 
Woodland Hills 91367 
Phone: (213) 999-1711 


**Los Gatos 95030 
985 University Avenue 
Suite 22 
Phone (4081 358-3491 


“бап Diego 92111 

7827 Convoy Court 
Suite 401 

Phone: (714) 292-7330 


*Santa Clara 95051 
3200 Coronado Drive 
Phone: (408) 249-5500 


COLORADO 
*(Denver) 
Suite 4A 
14 Inverness Dr. East 
Englewood 80110 
Phone: (303) 773-1011 
Telex: (Infocom) 45-4455 


CONNECTICUT 
Milford 06460 
20 Commerce Park Road 
Phone: (203) 877-1494 


FLORIDA 
*Fort Lauderdale 33311 
1871 West Oakland Park Blvd. 
Phone: (305) 731-1220 
Also serves Puerto Rico and 
U.S. Virgin Islands 
From Miami: 947-6053 


*Orlando 32803 

Suite 109, 1040 Woodcock Rd. 

Phone: (305) 894-3911 

From the Cape Kennedy Area: 
636-0343 


Pensacola 32503 
Suite 130, 4900 Bayou Blvd. 
Phone: (904) 476-1897 


GEORGIA 
*(Atlanta) 


3320 Holcomb Bridge Road 
at Peachtree Industrial Blvd. 


Norcross 30092 
Phone: (404) 449-4770 


HAWAII 

Honolulu 96819 

2979 Ualena Street 
Phone: (808) 845-4531 


tHonolulu Service Center 
EMC Corporation 

2979 Ualena Street 
Phone: (808) 847-1138 


ILLINOIS 

*(Chicago) 
5350 Keystone Ct. 
Rolling Meadows 60008 
Phone: (312) 259-7580 


INDIANA 
*Indianapolis 46219 
6121 East 30th Street 
Phone: (317) 545-2351 


KANSAS 
*(Kansas City) 

10580 Barkley 

Suite 62 

Overland Park 66212 
Phone: (913) 341-3344 


LOUISIANA 
*(New Orleans) 
3004 34th St. 
Metairie 70001 
Phone: (504) 837-8454 


MARYLAND 
*(Baltimore) 
1526 York Road 
Lutherville 21093 
Phone: (301) 321-7000 


*Rockville 20850 
2 Research Court 
Phone: (301) 948-7151 


MASSACHUSETTS 
*(Boston) 
482 Bedford Street 
Lexington 02173 
Phone: (617) 861-6800 


MICHIGAN 

*(Detroit) 
25882 Orchard Lake Rd. 
Farmington Hills 48018 
Phone: (313) 478-5200 


MINNESOTA 

*St. Paul 55112 

3563 N. Lexington Ave. 
Phone (612) 484-8571 


MISSOURI 

*(St. Louis) 

422 Anglum Rd. 
Hazelwood 63042 
Phone: (314) 731-4696 


NEW JERSEY 
*Woodbridge 07095 

40 Gill Lane 

Phone (201)636-8616 


NEW MEXICO 
*Albuquerque 87108 

1258 Ortiz Drive, S.E. 

Phone: (505) 265-5541 

Southern N.M. Area: ENterprise 678 
Southern Nevada Area: ENterprise 678 


NEW YORK 
*(Albany) 

678 Troy Road 

Latham 12110 

Phone: (518) 785-3353 


*(Long Island) 
100 Crossways Park West 
Woodbury, 1.1. 11797 
Phone: (516) 364-9060 
(212) 895-9215 


Poughkeepsie 12603 
31 Haight Avenue 
Phone: (914) 454-7540 


Rochester 14623 
1210 Jefferson Rd. 
Phone: (716) 244-2600 


*(Syracuse) 

1 Northern Concourse 

North Syracuse 13212 

Phone: (315) 455-6661 

From New York: (B00) 962-1095 


NORTH CAROLINA 
*Raleigh 27612 

Suite 104 

3725 National Dr. 
Phone: (919) 782-5624 


OHIO 

*Cleveland 44129 

5689 Pearl Road 
Phone: (216) 884-6558 


*Dayton 45449 
501 Progress Rd. 
Phone: (513) 859-3681 


OKLAHOMA 
Oklahoma City 73105 
Suite 201 
800 МЕ. 63rd 
Phone: (405) 848-3361 


OREGON 
*(Portland) 

7000 S.W. Hampton St. 
Suite 121 

Tigard 97223 

Phone: (503) 620-9100 


TFactory Service Center 
Tektronix Industrial Park 
Beaverton 97077 
Phone: (503) 644-0161 
TWX: 910-467-8708 


PENNSYLVANIA 
*(Philadelphia) 
1720 Walton Road 
Blue Bell 19422 
Phone: (215) 825-6400 
From Harrisburg, Lancaster, and 
York Area: ENterprise 1-0631 


*(Pittsburgh) 
3834 Northern Pike 
Monroeville 15146 
Phone: (412) 373-3250 


TEXAS 

*Dallas 75240 

4455 Sigma Road 
Phone: (214) 233-7791 


*Houston 77036 

5755 Bonhomme 
Suite 420 

Phone: (713) 783-1910 


San Antonio 78226 
3311 Roselawn 
Phone: (512) 434-4334 


UTAH 

*Salt Lake City 84115 
65 West 2950 South 
Phone: (801) 484-8501 


VIRGINIA 

Hampton 23666 

1929 C Coliseum Dr. 
Phone: (804) 826-4020 


WASHINGTON 
*Seattle 98188 

641 Industry Drive 
Phone: (206) 575-0180 


SU31IN3OD 329IAH3S 
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*Field Office/Service Center 
**Regional Office 
tService Center 


MANUAL CHANGE INFORMATION 


At Tektronix, we continually strive to keep up with latest electronic developments 
by adding circuit and component improvements to our instruments as soon as they 
are developed and tested. 


Sometimes, due to printing and shipping requirements, we can't get these 
changes immediately into printed manuals. Hence, your manual may contain new 
change information on following pages. 


A single change may affect several sections. Sincethe change information sheets 
are carried in the manual until all changes are permanently entered, some 
duplication may occur. If no such change pages appear following this page, your 
manual is correct as printed. 


SERVICE NOTE 


Because of the universal parts procurement problem, some electrical parts in your 
instrument may be different from those described in the Replaceable Electrical Parts 
List. The parts used will in no way alter or compromise the performance or reliability 
of this instrument. They are installed when necessary to ensure prompt delivery to 
the customer. Order replacement parts from the Replaceable Electrical Parts List. 
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CALIBRATION TEST EQUIPMENT REPLACEMENT 


Calibration Test Equipment Chart 


This chart compares TM 500 product performance to that of older Tektronix equipment. Only those 
characteristics where significant specification differences occur, are listed. Іп some cases the new instrument 
may not be a total functional replacement. Additional support instrumentation may be needed or a change in 
calibration procedure may be necessary. 


Comparison of Main Characteristics 


DM 501 replaces 7D13 
PG 501 replaces 107 


108 


PG 502 replaces 107 


108 
111 


PG 508 replaces 114 


115 
2101 


PG 506 replaces 106 


067-0502-01 


SG 503 replaces 190, 
190A, 190B 


191 
067-0532-01 


SG 504 replaces 
067-0532-01 


PG 501 - Risetime less than 
3.5 ns into 50 Q. 

PG 501 - 5 V output pulse; 
3.5 ns Risetime 


PG 502 - 5 V output 

PG 502 - Risetime less than 
1 ns; 10 ns 
Pretrigger pulse 
delay 


107 - Risetime less than 
3.0 ns into 50 О. 

108 - 10 V output pulse 
1 ns Risetime 


108 - 10 V output 

111 - Risetime 0.5 ns; 30 
to 250 ns 
Pretrigger pulse 
delay 


Performance of replacement equipment is the same or 


better than equipment being replaced. 


PG 506 - Positive-going 
trigger output sig- 
nal at least 1 V; 
High Amplitude out- 
put, 60 V. 

PG 506 - Does not have 
chopped feature. 


SG 503 - Amplitude range 
5 mV to 5.5 V p-p. 


SG 503 - Frequency range 
250 kHz to 250 MHz. 


SG 504 - Frequency range 


245 MHz to 1050 MHz. 


067-0650-00 
TG 501 replaces 180, 
180A 


181 
184 


2901 


NOTE: АПТМ 500 generator outputs are short-proof. All TM 500 plug-in instruments require TM 500-Series Power Module. 
REV B, JUN 1978 


TG 501 - Trigger output- 
slaved to marker 
output from 5 sec 
through 100 ns. One 
time-mark can be 
generated at a time. 


TG 501 - Trigger output- 
slaved to market 
output from 5 sec 
through 100 ns. One 
time-mark can be 
generated at a time. 

TG 501 - Trigger output- 
slaved to marker 
output from 5 sec 
through 100 ns. 
One time-mark can 
be generated at 
a time. 


106 - Positive and Negative- 
going trigger output 
signal, 50 ns and 1 V; 


High Amplitude output, 


100 V. 


0502-01 - Comparator output 


can be alternately 
chopped to a refer- 
ence voltage. 


190B - Amplitude range 40 mV 


to 10 V p-p. 


0532-01 - Frequency range 


65 MHz to 500 MHz. 


0532-01 - Frequency range 


65 MHz to 500 MHz. 


180A - Trigger pulses 1, 10, 

100 Hz; 1, 10, and 
100 kHz. Multiple 
time-marks can be 
generated simultan- 
eously. 

181 - Multiple time-marks 

184 - Separate trigger 
pulses of 1 and 0.1 
sec; 10, 1, and 0.1 
ms; 10 and 1 us. 


2901 - Separate trigger 
pulses, from 5 sec 
to 0.1 us. Multiple 
time-marks can be 
generated simultan- 
eously. 


doy MANUAL CHANGE INFORMATION 


ТЕКТВОМІЖ | Pnopucr 200, 201, 408,412 | CHANGE REFERENCE . C8/378 
committed. to 413 & 414 SERVICE MANUALS DATE 3-15-78 
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BATTERY USE AND CARE 
THIS INFORMATION SUPERSEDES ALL SIMILAR INFORMATION 


CONTAINED ELSEWHERE IN THIS MANUAL 


CONTENTS or THIS SECTION: 


1. BATTERY CHARGING INSTRUCTIONS AND RELATED INFORMATION, 

2. INSTRUCTIONS FOR A PERIODIC BATTERY-OPERATING-TIME TEST WHICH 
THE USER SHOULD PERFORM, 

3, А CHART WHICH SHOWS THE BATTERY CHARGING AND OPERATING TIMES 
APPROPRIATE FOR VARIOUS MONITORS, AND 

А MAINTENANCE PLAN FOR QUALIFIED SERVICE PERSONNEL. 


BATTERY CHARGING INSTRUCTIONS 


А, 16 Hours MINIMUM ARE REQUIRED TO RECHARGE А DEPLETED BATTERY. 
CONNECT THE LINE CORD PLUG TO A "HOSPITAL GRADE" Ac OUTLET. - 


LONGER CHARGING TIME IS REQUIRED UNDER CERTAIN 
CIRCUMSTANCES, SEE THE TIME CHART ON A LATER 
PAGE OF THIS SECTION, 


CHARGE IN A COOL PLACE; PREFERABLY NO WARMER THAN 4229С 
(=+729Е), 


HIGHER TEMPERATURES PREVENT THE BATTERY FROM 
ACCEPTING MAXIMUM CHARGE. LONGER CHARGING 
TIME WILL ONLY PARTIALLY COMPENSATE FOR A 
HIGH TEMPERATURE. No CHARGING WILL OCCUR 
WHEN THE TEMPERATURE EXCEEDS 34006 (+104°F), 


MAXIMUM BATTERY OPERATING TIME IS OBTAINED 
WHEN CHARGING IS DONE WITH THE MONITOR TURNED 
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400, 401, 408, 412 


PRopucr 413» 5 414 SERVICE chance ВЕРЕВЕМСЕ _(8/378 _____- рдте 3-15-78 


СНАМСЕ: DESCRIPTION 


OFF AND IN А COOL PLACE, МІТН THE MONITOR 
OFF, THE INTERNAL TEMPERATURE WILL BE LOWER, 


C. AvoID EXCESSIVE CHARGING, 


[Е THE MONITOR IS NOT BEING USED, TURN IT OFF, 
UNPLUG IT FROM THE AC OUTLET WHEN THE BATTERY 
IS FULLY CHARGED. 


THE BATTERY WILL GRADUALLY DISCHARGE ITSELF 
OVER A TWO TO SIX MONTH PERIOD AND WILL, 
THEREFORE, REQUIRE RECHARGING WHEN IT IS 
AGAIN PLACED INTO USE, 


APPLICATIONS, SUCH AS USE IN INTENSIVE CARE, 
MAY REQUIRE CONTINUOUS USE AND, THEREFORE, 

WILL REQUIRE THE MONITOR TO BE CONTINUOUSLY 
CONNECTED TO AN AC OUTLET. WEEKS OR MONTHS 

OF EXCESSIVE CHARGING RESULT. WHEN NEXT USED 
ON BATTERY, THE OPERATING TIME MAY BE SIG- 
NIFICANTLY LESS THAN THE LISTED, TYPICAL AMOUNT, 


2. BATTERY OPERATING TIME TEST 
OCCASIONALLY CHECK OPERATING TIME AS FOLLOWS: 


CHARGE FULLY. SEE THE TIME CHART ON A LATER PAGE OF THIS 
SECTION, 

OPERATE MONITOR ON BATTERY UNTIL AUTOMATIC SHUTDOWN OCCURS, 
NOTE THE OPERATING TIME. 


IF THE OPERATING TIME IS SIGNIFICANTLY LESS 

THAN LISTED ON THE CHART AND BECOMES, THEREFORE, 
UNSUITABLE FOR YOUR APPLICATION, REFER THE MONITOR 
FOR SERVICE, 
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400, 401, 408, 412, 413, & 414 


TEKTRONIX MEDICAL MONITORS 
BATTERY CHARGING AND OPERATING TIMES 


MONITOR TYPE CHARGING Hours а 20-25°C AMBIENT 


E F-CELL 
E BATTERY 


EITHER 
OPERATING FULLY 
Or Лот о OPERATING 


= 
c» 


408 MoNITOR 
w/400 RECORDER 
w/400 RECORDER 


Oo 


| 
(ез; 


412 MoNITOR 
w/400 RECORDER 
w/400 RECORDER 


ӨӨ 


= 
(ез) 


Ц15 Момітов 
w/400 RECORDER 
w/400 RECORDER 
w/401 DRM 
м/вотн 400 & 401 


90600 


= 
сл 


414 MONITOR 
w/400 RECORDER 
w/400 RECORDER 

w/400 RECORDER 

w/401 DRM 

w/BoTH 400 & 401 


G0000 


Footnotes: 


BATTERY BATTERY 


TYPICAL 


TYPICAL 


1. Operating times listed are for new battery packs which have been charged 
while the monitor is turned off. Рок battery packs charged while the 
monitor was operating, reduce the listed time by about one-third. 


used and with typical trace positions and sizes. 
Combination not recommended. 
With Recorder producing four 14-second strips per hour. 


turned off for charging to take place. 


With Recorder producing twenty 14-second strips per hour. 
With Option 3 Recorder producing four 28-second strips per hour. 
Monitor can be operating, but either or both the Recorder or DRM must be 


9$ 


Operating times listed assume that all monitor capabilities are being 
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400, 401, 408, 412 
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МАТМТЕМАМСЕ 


THE FOLLOWING PROCEDURES ARE TO BE PERFORMED BY QUALIFIED 
SERVICE PERSONNEL ONLY. 


WHEN A BATTERY PROVIDES SIGNIFICANTLY LESS THAN THE RATED 
OPERATING TIME, THERE ARE THREE ALTERNATIVES: 


А, REPLACE IT WITH A NEW BATTERY, OR 
B. ATTEMPT TO REJUVENATE THE BATTERY, OR 
С, CONTINUE TO USE THE BATTERY, AS 15, 


ATTEMPTED REJUVENATION CARRIES THE RISK THAT ONE OR MORE CELLS 
MAY BECOME SHORT CIRCUITED INTERNALLY AND MUST THEN BE RE- 
PLACED. THIS RISK IS OF LITTLE CONSEQUENCE IF IT HAS ALREADY 
BEEN DECIDED THAT THE BATTERY САМ NO LONGER BE USED. | 


REJUVENATION CONSISTS OF: 


A. DEEP DISCHARGE 
‚ RECHARGE 


B 
C. DEEP DISCHARGE 
D. RECHARGE 


THIS PROCEDURE SHOULD CORRECT ANY ACCUMULATED CHARGE IMBALANCE 
AND REFORM THE CRYSTALLINE STRUCTURE OF THE CELL PLATES. IF 
ADEQUATE OPERATING TIME IS NOT RESTORED, THE BATTERY SHOULD 

BE REPLACED. 


DEEP DISCHARGE IS ACCOMPLISHED BY CONNECTING A RESISTOR ACROSS 
THE BATTERY. RESISTOR VALUE SHOULD BE ABOUT TEN OHMS AND THE 
POWER RATING SHOULD BE AT LEAST FIVE WATTS (ТЕК PART №, 
308-0399-00). THE RESISTOR WILL GET HOT, SO TAKE APPROPRIATE 
PRECAUTIONS, ІНЕ RESISTOR SHOULD REMAIN CONNECTED UNTIL THE 
BATTERY VOLTAGE DROPS BELOW ONE VOLT. 


400, 401, 408, 412 
PRODUCT413, & 414 SERVICE CHANGE REFERENCE... C8/378 DATE. 3-15-78 _____ 


CHANGE: DESCRIPTION 


BATTERY RECHARGING CAN, OF COURSE, BE ACCOMPLISHED THROUGH 
IT’S MONITOR, BUT YOUR MONITORS NEED NOT BE KEPT IN THE 
MAINTENANCE AREA WHILE THIS REJUVENATION IS PERFORMED. ІНЕ 
MONITOR CAN BE USED ON AC LINE WITHOUT A BATTERY INSTALLED 
(UNLESS THE MONITOR IS EQUIPPED WITH A 400 RECORDER AND/OR 
A 401 DIGITAL REApour MopuLE). HOWEVER, THIS MAY BE 
INCOMPATIBLE WITH THE USER'S NEEDS, 


RECHARGING SHOULD BE DONE WITH A RELATIVELY CONSTANT CURRENT 
SOURCE, NOT A VOLTAGE SOURCE AS WITH LEAD-ACID BATTERIES, 
THIS CAN BE ACCOMPLISHED BY PUTTING A SUITABLE RESISTOR IN 
SERIES WITH A POWER SUPPLY, ІНЕ PACK VOLTAGE WILL RANGE FROM 
AS LOW AS 4,6 VOLTS DURING THE LATTER PHASE OF DISCHARGING TO 
AS HIGH AS 6 vOLTS DURING THE LATTER PHASE OF CHARGING, 


THE RECOMMENDED CHARGING CURRENTS FOR THIS PURPOSE ARE: 


р - сеш5 250 то 350 ма (Battery Pack - ТЕК PART 
No.: 119-0441-01) 

F-cELLs 400 то 600 MÀ (Battery Pack - ТЕК PART 
No.: 119-0445-01) 


THE FOLLOWING IS RECOMMENDED. BUY EXTRA BATTERY PACKS, PERHAPS 
ONE EXTRA FOR EACH FIVE MONITORS IN USE, IF YOU USE BOTH "D" 
AND "F" CELL BATTERIES, THEY MUST BE CONSIDERED SEPARATELY, 

Рут A NEW BATTERY IN THE MONITOR AND RETURN IT FOR USE WHILE 
THE REJUVENATION PROCEDURE IS PERFORMED. (Note: MONITORS 
EQUIPPED WITH D-CELL PACKS CAN BE CONVERTED TO F-CELL PACKS 

BY INSTALLING AN F-cELL Мор Кіт - ТЕК PART No.: 080-0710-00), 


ІТ IS SUGGESTED THAT EACH BATTERY PACK BE MARKED WITH АМ 
IDENTIFYING NUMBER AND THAT BATTERY SERVICE RECORDS BE KEPT. 


400, 401, 408, 412 
PRODUCT 413» 8 414 SERVICE CHANGE REFERENCE _C8/378 РАТЕ __3-15-78 


СНАМСЕ: DESCRIPTION 


BATTERY PACKS WHICH FAIL TO REJUVENATE MAY BE REPAIRABLE BY 
REPLACING THE DEFECTIVE CELL(S). THERE ARE SEVERAL THINGS TO 
KEEP IN MIND WHEN REPLACING CELLS: 


REPLACE CELLS WHICH FAIL TO DELIVER AT LEAST 75% OF 
THEIR LISTED, TYPICAL OPERATING TIME, 

WHEN A BATTERY PACK HAS BEEN IN SERVICE MORE THAN 

ONE YEAR, IT IS PROBABLY WISE TO REPLACE ALL OF THE 
CELLS WHEN THE FIRST BAD CELL IS DETECTED. 
REPLACEMENT CELLS SHOULD BE OBTAINED FROM TEKTRONIX 
BECAUSE THESE SPECIAL CELLS ARE DIFFICULT TO OBTAIN 
OTHERWISE. LOCALLY AVAILABLE CELLS TYPICALLY HAVE 
LOWER CAPACITY, NARROWER TEMPERATURE RANGE AND CANNOT 
TOLERATE THE MAGNITUDE OF CHARGING CURRENT PROVIDED 
BY THE MONITOR, 

MINIMIZE THE AMOUNT OF HEAT TRANSFERRED FROM SOLDERING 
IRON TO CELL BODY. BEND THE SOLDER TAB OUTWARD, AWAY 
FROM THE CELL BODY AND PLACE A HEAT-SINK CLIP BETWEEN 


THE CELL BODY AND THE SOLDER AREA. NEVER SOLDER DIRECTLY 
TO THE CELL BODY. 


Tektronix MANUAL CHANGE INFORMATION 


COMMITTED TO EXCELLENCE Date: ша Change Reference: сэ/979 


413 Service Manual Part No.: 070-2277-00 


Product: 
DESCRIPTION 


TEXT CORRECTIONS 


Page v, fourth line from the bottom 
CHANGE TO READ: 


Temperature Sensors: Dual-thermistor temperature probe Models 701 
and 702, available from Yellow Springs Instru- 


ment Co., Box 279, Yellow Springs, Ohio 45387 


Page 1-8, left column, under TEMPERATURE heading 
CHANGE TO READ: Accuracy (with Yellow Springs Instrument Co. probe Models 
701 or 702). 


Tektronix MANUAL CHANGE INFORMATION 


COMMITTED TO EXCELLENCE Date: - 3-28-80 — ^ Change Reference: . 614/380 
: 413 SERVICE Manual Part No.: 070-2277-00 


DESCRIPTION 


TEXT ADDITION 
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left column, at the end of the first paragraph 


However, for proper functioning of the instrument during 
power mains transients, the battery pack must be installed 
and in good working order. Check that the battery status 
indicator on the monitor front panel is green (battery 
charged) even when the instrument is operating from mains 


power. 


Tektronix MANUAL CHANGE INFORMATION 


COMMITTED TO EXCELLENCE Рае: __1=2-80 ____ Change Reference: С13/180 
š 408, 412, 413 and 414 Manual Part Мо.: see below 


DESCRIPTION 


408 (070-1525-00) Page 4-6 (Page 4-7) 

412 (070-1523-00) Page 4-7 

413 (070-2277-00) Page 4-9 (Remove existing instructions) 
414 (070-2042-00) Page 4-8 (Page 4-10) 


“ 
ln] 
© 
a 
= 
Q 
e 


TEXT ADDITION 
ADD: 
Replacing Battery Fuses 
. Remove the top and bottom covers from the instrument. 


. Turn the instrument upside down and unplug the ribbon cable that 
connects the battery pack to the main circuit board. 


. Turn the instrument over and remove the two flat-head screws that 
hold the battery pack in the instrument. 


Remove the four nuts that hold the cover on the battery pack. Do 
not loosen or remove the nut that holds the ground lead to the 
battery pack cover. 


. Fold back the fishpaper that covers the cells to expose the 
circuit board that mounts the fuses between the ends of the 
two center cells. 


. Using a low-wattage soldering iron, unsolder and remove the 
defective fuses. 


Remove the solder from the holes in the circuit board using a 
desoldering tool, a solder wick, or a sharp toothpick. 


CAUTION 


Excess heat can damage fuses. Use low-wattage 
soldering iron and apply only enough heat to 
make the solder flow properly. 


. Bend the leads on the new fuses to the proper shape, insert the 
leads into the holes in the circuit board, and solder. Trim the 
excess length from the fuse leads. 


Carefully fold the fishpaper back to its original shape and 
position over the cells, replace the cover on the battery pack, 
replace the nuts on the studs, and reinstall the battery pack 
in the instrument. 


. Reconnect the ribbon cable onto the main board. Plug orientation 
is not important. 
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MANUAL CHANGE INFORMATION 


| ____6-17-80 Ls Change Reference: M39946 REV. 
Product: 413 EFF SN B050000 Manual Part No.: 070-2277-00 


Tektronix 


COMMITTED TO EXCELLENCE Date: 


DESCRIPTION 


REPLACEABLE ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES 
CHANGE TO: 
A6 
ADD: 


670-5068-03 CKT BOARD ASSY:MOTHER 


CR1912 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A,1N4721 
CR1914 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A,1N4721 
R1946 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 

VR1935 152-0306-00 SEMICOND DEVICE:ZENER,0.4W,9.1V,52,1N9608 


DIAGRAM ©; POWER SUPPLY AND CRT - Partial 
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MANUAL CHANGE INFORMATION 


Tektronbc 


COMMITTED TO EXCELLENCE Date: ___1-29-81 _____ Change Reference: __С20/181 
% Product: 400,401,408,412,413,413A 6 414 SERVI Manual Part No.: __-see below ____ 


DESCRIPTION 


400 (070-2429-00) 
401 (070-2497-00) 
408 (070-1525-00) 
412 (070-1523-00) 
413 (070-2277-00) 
413A (070-2894-00) 
414 (070-2042-01) 


PORTABLE PATIENT MONITORS 


After 12 January 1981, serial numbers of the above named instruments 


start with "C" instead of the beginning "В" previously used. 


A number of instruments were already assembled and awaiting shipment when 
the change in serial numbers occurred. On these instruments the serial 
number tag on the rear of the instrument will commence with "C"; the serial 
number on the frame or chassis will be the same except that it will begin 


with a "B'. 


MANUAL CHANGE INFORMATION 


Date: — 2-13-81 | Change Reference: M408 32 
e Product: |. 413 PORTABLE NEONATAL MONITOR Т  ManualPart No.:  070-2277—00 


FIG. 3. ACCESSORIES 


DELETE: 


Fig. -3 9 ELECTRODE, ECG: INFANT, PREGELLED DISPOSABLE 


(AVAILABLE ONLY IN PACKS OF 30, 


PART NUMBER 119-0898-00) 


